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SEE IT IN OUR 


INSTRUMENT DEPARTMENT 


the Zeiss Opton Slit Lamp 


microscopy of the deep vitreous 


either white or red-free light. 


This slit lamp requires no adjust- 


ments whatsoever. 


The slit lamp can be swung past the 
corneal microscope without inter- 


ruption of observation. 


The microscope can be set for five 
different magnifications solely by 
turning a knob without a change of 


oculars or objectives. 


The working distance remains the 


same for all magnifications. 


\ supplementary attachment per- 
mits, in an optically correet and 
manually simple fashion, slit lamp 


and) binocular ophthalmoseopy in 


All manipulative parts are positioned to facilitate quick and satisfy- 


ng tse of the instrument. 


\ fine optical instrument by Zeiss— 


a great name in optics. 


che Ptoyse of Vision ™ 


30 NORTH MICHIGAN AVENUE, CHICAGO 
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Fine 
Eye Forceps 


Newly Developed 
Models 


249 


266b* 
273b" 


300 * 


326b* 


327a* 


327b* 


335d° 


335e* 


389 * 


390b* 
405 ° 


Forceps, Levator, BERKE $15.00 


Corneo-Scleral Forceps, KIRBY: 
light 16.75 


Forceps, Iris, CHANDLER 9.50 


Forceps, Iris, Gill Handle, 
delicate 10.50 


Forceps, Fixation, THORPE: for 
friable conjunctiva 14.75 


Forceps, Corneal and Splinter, 
THORPE 8.75 


Forceps, Suturing, CASTROVIEJO: 
teeth 0.9mm 11.50 


Forceps, Suturing, CASTROVIEJO: 
teeth |.5mm 11.50 


Forceps, Suturing, LEAHEY: 
right angled teeth 15.00 


Forceps, Suturing, LEAHEY: 
forward angled teeth 15.00 


Forceps, Muscle, GUNDERSON 
14.50 


Clamp, Muscle, BERENS 18.75 


Forceps, Marginal Chalazion, 
LEAHEY 13.75 


Stainless Steel 


Catalog sent upon request | 
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INDUSTRIAL THICKNESS Single-vision lenses 


in genuine fl (WU correction 


Children ... athletes . .. those whose vocations or hobbies expose them to eye 


hazards... need eye protection as well as visual correction. Now available in a full 
range of single-vision powers is famous Orthogon correction in “industrial 
thickness” lenses for this purpose. The extra thickness (3mm minimum) required 
re-computation of all curves to provide the full benefit of Orthogon’s 


center-to-edge correction for astigmatic variation. 


ae Bausch & Lomb branch offices, and independent supply houses from coast to : 
coast, are now stocked with Orthogon “industrial thickness” lenses—and 


equipped with lens hardening units—to give you immediate service. 


\ ~ It opens the way to you for an improved professional service and * 
¥ increased practice in industrial and “‘strenuous-activity” applications. 


BAUSCH 6 LOMB 7‘ 


1953 


Exhibit Dates 
June 5-10 
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enkell ANNOUNCES 
THE 


all new Clini-Camera “B” is the product of 
years of experimentation, research and actual clini- 
“Sure-Fire™ Strobonar cal experience with Jenkel-Davidson’s famous Clini- 
Electronic Flash 
Camera series. 
4 Easily Obtained 


We unhesitatingly guarantee you can take brilliant, 
Standard B28 Film sai: 


color correct external eye photos with the Clini- 


x Takes Fall Frame One Camera “B” as easily as you shoot snapshots with 
or Two Ege Photos a Brownie. No other camera of its type offers so 


K Completely Portable many desirable features. 
Lightweight 


x Inexpensive to Operate 


Complete with 

All Accessories for 
Monocular and 
Binocular Photography 


Portable Battery Power 
Source Available at 


Slight Additional Cost 
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OW MORE ACCURATE VISUAL DIAGNOSIS 
N IN THE EYE, EAR, NOSE ano THROAT 
WITH THE NEW, IMPROVED 


DIAGNOSTIC SETS 


American Cystoscope Makers offers the medical profession 
the finest line of Diagnostic Sets in its entire history. These 
new sets incorporate the outstandingly important feature 
—exclusive with the ACMI ophthalmoscope — of a coated 
lens system, greatly increasing the amount of light trans- 
mitted, improving definition and clarity of the image, and 
eliminating halo, flare and ghost images. 


STANDARD SET comprises ophthalmoscope head (with 
built-in color filter and aperture changer), otoscope head 
with 3 specula, medium battery handle and one spare 
lamp, in plush-lined case, with space for additional specula 
and tongue depressor. 


COMPACT SET, for the practicing physician, includes 
ophthalmoscope head (with built-in color filter and aper- 
ture changer), otoscope head, 5 ear and 1 nasal specula, 
small battery handle and extra lamp. Additional space for 
tongue depressor and more specula. 


LARGE SET contains otoscope head, 5 ear and 1 nasal 
specula, ophthalmoscope head (with built-in color filter 
and aperture changer), large battery handle, 1 extra 
lamp, with provision in case for tongue depressor head, 
additional specula and lamp replacement. 


PROFESSIONAL SET. This, the most complete Wappler 
set, incorporates an otoscope head with 5 ear and 1 nasal 
specula, tongue depressor head, ophthalmoscope head 
(with built-in color filter and aperture changer), large bat- 
tery handle, extra lamp, and rubber bulb for insufflation. 


AMERICAN CYSTOSCOPE MAKERS, INC. 


Frederick J. Wallace, President 


1241 LAFAYETTE AVENUE - NEW YORK 59, N. Y. 


or 
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Standard Set, Catalog No. 1106 
— 
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WF] j 
Hompact Set, Catalog No. 1107 
ar 
Large Set, Catalog No. 1109 eS 
. 
Professional Set, Catalog No. 1111 


Nugent Vacuum Pump 


For Extraction of Cataract 


OP-6500 Cataract Vacuum Unit—Compact, portable, 
this utterly dependable little unit produces an even, 
constant vacuum which can be set at any desired level 
up to 65 cm. mercury. Its wholly enclosed motor and 
pump are silent and vibrationless; the motor has an auto- 
matic thermal overload protector. Built for long, care- 
free service, the unit requires little attention. It is 
furnished complete with the improved Nugent-Dimitry 
erisophake, permitting greater ease of application and 
more perfect manipulation in extraction procedures than 
formerly: using the Dimitry shallow suction cup, it has 
Nugent's efficient oral vacuum control valve for the most 
effective control of vacuum during cataract extraction. : 
Complete, for operation on 119 volts, 60 cycles, AC, Gm 2 , 

each, $150.00 Attractive 


Smooth Crystal Gray Finish 


AVAILABLE AGAIN! We've reprinted the popular ARMAMENTARIUM 
Issue Six, devoted to Dr. Nugent’s Technique of Cataract Extraction by 
Vacuum. Your copy is free upon request. 


Order Direct From Us—Instrument Makers To The Profession Since 1895 


DY 330 SOUTH HONORE STREET 
Mueller & CG. CHICAGO 12 


ILLINOIS 


WHAT’S IN A BRAND NAME? 


Whenever a manufacturer puts his brand name on 
a product you can be sure that he is proud of it 
. that he stands soundly behind it because 


v it represents his best—his “all” in scientific 
QUALITY SERVICE research, technical skills, flawless workmanship. 


We at Dow use only famous brand-name special- 
ties in our highly skilled prescription work . . . 
het will Soft-Lite lenses, Panoptic bifocals, Univis 
bifocals, Numount Ful-Vue mountings, Wils- 
edge mountings, and other widely recognized 
top-quality lines. This policy pays dividends to 
you, to your patients, and to us .. . for when 
precious human vision is at stake the best is none 
too good! 


DOW OPTICAL CO. 


W. E. DOW, Pres. 


Chicago, Ill. 


Bloomington, Ill. 


ay. 
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drop for drop... 


and minim for minim... 


STERILE OPHTHALMIC 


SUILOAW 


SOLLVINGAK 


assure the utmost in: 
e CLINICAL EFFECTIVENESS 
e PATIENT PROTECTION 


Scientifically prepared, 
ISO-SOL ophthalmic solutions are: 
physiologically active 


buffered for stability 


@ exceptionally well tolerated 


sterile and bacteriostatic 


and available in a variety 
of preparations routinely employed 
in ophthalmologic practice. 


Specify ISO-SOL— 
each dropper bottle is sterile, 
sealed and dated. 


M 
yotics, Mydriatics, Antiseptics and Lubrica ts 
ints, 
Pilocarpine HCl. 


15 ce. sterile, and 4% in 


sealed dropper bottles. 
Eserine Salicylate and Y% j 
in 

7.5 cc. Sterile, sealed dropper bottles 


Atropine Sulfate 
USP. 1% 9 
4 cc. sterile, 


Sealed and dated dropper bottles 
Homatropine Hydrobromi 


de USP. 2 and 
4 cc. Sterile, Sealed and dated an 


Note: ISO-SOL Eserine 


ne? discolor. cylate solutions will 


‘INI ‘ANVdWOD 


“A "LS “LS CFZ[ “OO UVYNVH AI 


er bottles 


“AN “LT NATWOOUS 
AANSAV OFT 


Write for a descriptive list 
of all ISO-SOL products. 
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Shuron’s Widesite Corrected Curve Lenses, through marginal astigmatic 
correction, offer greater visual comfort and efficiency for your patient. The 
corrected curve permits clear vision from center to edge of lens. The 


patient's eyes see as 


nature intended them to see 
Widesite lenses are of the finest quality obtainable. Finish is free from 
aberrations, with fine surface polish. Free from bubbles, seeds and striae 


cy and powering are correct. Thickness is accurately controlled 


SHURON OPTICAL COMPANY, INC. 
GENEVA, N.Y. 


WIDESITE ti 
CORRECTED CURVE LENSES 
White and Tonetex fo 


T354-2 


A DRUG OF CHOICE IN GLAUCOMA 


THERAPY... 


PILOCARPINE HCI. 
Solutions 1% and 2% 


OFFER COMFORT AND CONTINUITY OF THERAPY 
IN THE TREATMENT OF THE Glcucomas 


—UNDESIRABLE SIDE EFFECTS VIRTUALLY ELIMINATED— 
RAPID PROLONGED ACTION 


We Sterile Pilocarpine HCI. Solutions in Dropper Sealed 
Bottles Originated by Robert R. Feinstein 
Research Associates 


Available at Prescription Pharmacies 
throughout the U.S.A. and Canada or write 


LITERATURE OPHTHALMOS, INC. 


ON REQUEST 4808 BERGENLINE AVE. 
UNION CITY, N.J 
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TAKE THE TASK OUT OF REFRACTION! 
WITH THE NEW EVE-REFRACTOMETER 


Excellent for the objective determination of refractions of the human 
eye, the Rodenstock eye-refractometer permits instantaneous readings 
of spherical and cylindrical refractions including inclination of the axis 


It enables you to diagnose objectively problem cases like children, illit 

erates and cases of pin hole pupils, as size of pupil has no effect. 
RS <St Eliminates time consuming basic diagnosis so tiring to the patient. Par 
4 , ticularly helpful in difficult cases of strong astigmatism and sensitive 
or nervous patients. This instrument tends to stimulate the patient's 
confidence in the doctor as well as self-confidence of the patient. 


Range from plus 20. O D to minus 20. O D 


. available to you today! 


5 
* 


This is truly an instrument of the future . . 


Ask a doctor who owns a Rodenstock! 


Rodenstok verTEX 


The KRAHN Slit Lamp (HSE) 


GIVES BRILLIANT ILLUMINATION 


Rapid, accurate examinations 
One-hand control lever (joy-stick) for all 
direction positioning 


Combined adjustability for Slit Lamp and 
Microscope with constant focus 

Same center level for slit and microscope 
of every axial rotation 

Hruby lens 

Sharply defined vertical and horizontal slit 
Interchangeable to Binocular Ophthalmo- 
scope 

10-20-30X magnification 


The width of the slit is variable, may be narrowed 
down to the pin-point, completely closed or developed 
into a horizontal slit 


Fitted on instrument plate with glass top 12” x 16” 


Ask a doctor who owns a KRAHN! 


REFRACTIONOMETER 


Unexcelled for measuring 
all types of lenses 


Range from plus 
25. O D to minus 
25. O D 

Fast, accurate, 
advanced optics 
with sensitive 
test-mark 

Read power, axis, 
prism, prism base 
at a glance in 
the field of view 
ocular, simulta- 
neously focusing 
test-mark. 
Marking device 
marks the cylin 
der axis accord- 
ing to RX 
Dustproof con- 
struction in. at- 
tractive housing 
of streamlined 
design 

For accuracy, 
efficiency, speed 
and precision 
workmanship 


SHOWROOMS IN CHICAGO and LOS ANGELES 


ANTON HEILMAN AO—354 
75 Madison Avenue, New York 16, N. Y. 


Send catalog on 

Rodenstock Eye-Refractometer 

Rodenstock Vertex Refractionometer 

Krahn Slit Lamp Binocular Microscope (HSE) 
Krahn Binocular Ophthalmoscope (OFE) 
Krahn Ophthalmometer (BE 

Krahn Prism Exophthalmometer (C) 


Name 
Address 


City 
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SURGICAL INSTRUMENTS CO., INC., 
520 FIFTH AVENUE, NEW YORK 36, N. Y. 
LONDON ESTABLISHED 1875 PARIS 


Castroviejo 


Improved Needleholder 
(Patent Pending) 


This stainless steel needleholder has 
delicate unknurled jaws which hold 
the finest surgical needle, thread or 
hair, and may be used as an epilation 
forceps. The jaws are slender and 
the joints slightly rounded to prevent 
catching sutures while tying. The 
locking mechanism has been greatly 
improved making for more efficient 
and smoother performance of the 
instrument. Spring may be disengaged 
to facilitate cleaning. 


Price $22.50 


Most Natural 
EYE 


Dispensers and makers of fine eyes of plastic and glass. Eyes to fit all types 


of implants. 


Selections sent on memorandum from the most complete group of eyes. Careful 


attention given to all referred cases. 


The Doctor and his patient must be completely satisfied or there is absolutely 


no obligation. 


Of Service Since 1906 


DENVER OPTIC COMPANY 


310 University Bidg. Telephone Main 5638 Denver 2, Colorado 
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* for reading add of 2.00 D., 3 mm. 
pupil size, 11 mm. vertex distance. 


BASE CURVES ADDITIONS ROSE TINT #1 


PRESCRIPTION 
AVAILABILITY | 41/, 6%, 7%, 


UNIVIS D-28 10% 0.50-3.00 
SEMI-FINISH 
28 MM. BLANK 12 2.00-3.00 Other adds and tints on spe- 


cial order. Smaller seg sizes 
from your Univis laboratory. 


THE UNIVIS LENS COMPANY / DAYTON, NEW YORK, CHICAGO 
LOS ANGELES, SAN FRANCISCO HARAYAWES 


P 
for YOU" patien'® who 

“eos WV \ D field reading depth 
more geld 
AO cms: p-22" 
more field 
AQ cms: p-20* 
p-28's on exiremelY gensidl¥ 
priced \ens especialy gesiane? for 

patients fot whom you want to pre 

gcrive wide reading field without 
desia™ 
UNIVIS 


DETACHED “E” 
Washable 


* Accurate 20/200 
illiterate E 


* Printed both sides 


Lorgnon 


$12.50 


L J 


4 HETERO ~ DISC 6 E fingers point to same edge of opaque 6 x 6 inch 
} PATENT PENDING plastic card. Patient can simulate character position of 
distance chart .. $2.00 


* For simultaneous detection of 
horizontal and vertical phorias RED & GREEN SPECTACLES 
and tropias (for children and most adults) 


* Cross streak image breaks up 
fusion more effectively than 
Maddox rods 


* Rapid check of phoria status 
with patients’ old glasses and 
those prescribed 


*Reversible 16mm 
DBL all plastic frame, 
wirecore temples 


* Eliminates tendency 
to peek through 
bridge of usual size 
anaglyphoscope 


$3.75 
AUXILIARY LENS 
For AO and B&L Refractor, Red or Clear $8.00 
TRIAL CASE ACCESSORY O b H T H A L M l X 
Specify Type, Red or Clear $6.00 4019 OAK AVE. BROOKFIELD, ILL. 


Specialists in ALL TYPES of Plastic and Glass 
Artificial Human Eyes Exclusively 


MADE TO ORDER IN OUR OWN LABORATORY 
Doctors are invited to visit 


REFERRED CASES CAREFULLY ATTENDED 
AND SATISFACTION GUARANTEED 


EYES ALSO FITTED FROM STOCK 
Plastic or Glass Selections Sent on Memorandum upon Request 


Implants and Plastic Conformers in Stock 


FRIED ano KOHLER, INC. 


665 FIFTH AVENUE NEW YORK, N. Y. 
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formerly Professor of Ophthalmology, Leipzig University 
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10% emulsion. 
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Copyricnt, 1954, BY THE AMERICAN ASSOCIATION 


ADULT OCULAR TOXOPLASMOSIS 


A Preliminary Report of a Parasitologically Proved Case 


LEON JACOBS 
SENIOR SCIENTIST, UNITED STATES PUBLIC HEALTH SERVICE 
MAJOR JOHN R. FAIR 


MEDICAL CORPS, UNITED STATES ARMY 
AND 


MAJOR JOAN H. BICKERTON 
MEDICAL CORPS, UNITED STATES AIR FORCE 


A IR the report of Wilder! (1952) of the finding of organisms resembling 
‘Loxoplasma by microscopic examination of chorioretinal lesions in over 5U 
cases of inflammatory eye disease, a collaborative study on toxoplasmosis has been 
conducted by the Ocular Research Unit of Walter Reed Army Medical Center and 
the Laboratory of Tropical Diseases, National Microbiological Institute. ‘he pur 
pose was to identify by other means the organism seen by Wilder and to ascertain 
the importance of the parasite as an etiological agent of uveitis. 

It became apparent in this and other studies that it was not possible merely by 
serological means to establish unequivocally the identity of the parasite. The high 
prevalence of serological evidence of past Toxoplasma infection in the general popu- 
lation of the areas studied prevented a positive diagnosis inthe individual case. It 
was recognized that a combination of clinical, parasitological, and pathological evi 
dence would be necessary to establish the importance of Toxoplasma in ocular dis- 
ease. It 1s the purpose of this communication to present the results of such a study. 


On Jan. 12, 1954, a blind and painful eye was removed from a 30-year-old white man 


with a history of recurrent chorioretinitis over a period of eight and a half years. The eye was 
divided, and one-half was used for isolation studies and the other half preserved for pathological 
examination. Histopathologically, a severe inflammatory reaction was found involving the 
retina and the uveal tract. Pseudocysts containing spherical forms of Toxoplasma were found 
in necrotic portions of the retina and in the adjacent choroid. All of six mice, two chick 


embryos, and eight tissue cultures of mouse and chick embryo tissues inoculated with the a 
macerated inner layers of the globe were found one week later to be infected with a parasite ig 
which morphologically and serologically proved to be Toxoplasma gondii 
Preoperatively, both before and after a skin test which was strongly positive for toxo ; 

plasmosis, the patient’s dye-test titer was 1:64. One week postoperatively the titer rose to ae 
1: 4,096 and after another week fell to 1: 128. The complement fixation test remained negative by 
throughout. These serological data support the contention that viable toxoplasmas may persist , 
in the eye without stimulating production of high levels of antibody. The high dye-test titer . 


one week after operation may be explained on the basis of a release of antigen from the globe 
during the operative manipulations. 


The various aspects of this study will be reported later in more complete detail. 
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GONIOSCOPY IN DIAGNOSIS OF TUMORS OF IRIS AND CILIARY BODY 


Emphasis on Intraepithelial Cysts 


HAROLD G. SCHEIE, M.D. 
PHILADELPHIA 


‘ [11S PAPER stresses the importance of gonioscopy in the diagnosis of tumors 
of the posterior chamber of the eye which have not infiltrated into the angle 
of the anterior chamber or through the iris. The only clue to their presence may be 
a prominence or bulge of the anterior surface of the iris at its periphery (lig. 1). 
The overlying iris stroma, which is usually normal, contributes no information as 
to the specific nature of the lesion. Gonioscopic examination, therefore, is of extreme 
value in the differential diagnosis because it may permit direct visualization and 
accurate identification of the lesion behind the iris. Any tumor arising from the iris 
or ciliary body might be anticipated, but the commonest is the benign intra 
epithelial cyst. 

No mention has been made in the literature of the fact that the extreme periphery 
of the posterior chamber of many eyes can be seen by gonioscopic examination with 
the pupils widely dilated. In maximum mydriasis the pupillary border retracts to 
leave a space between it and the lens (Fig. 2). The periphery of the posterior 
chamber then can be seen by looking through this space with a gonioscope. The 
anterior portions of the ciliary processes and the extreme periphery of the lens 
become visible. Likewise, very small space-taking lesions of this region can be seen. 
It is of interest that at the site of a tumor of the posterior chamber the iris, when 
pushed from the border of the dilated pupil, is frequently lifted further from the 
lens by the tumor mass. In an eye in which the pupil dilates poorly, or in advanced 
age, when the lens is large and the anterior chamber is shallow, the pupillary border 


may not retract from the lens and examination of the area may be impossible. 


Lesions of the posterior chamber,’ other than intraepithelial cysts, which may 
cause peripheral iris bulge are benign and malignant melanoma ; malignant epitheli 
oma of the ciliary epithelium ; inflammatory lesions, such as gumma, tuberculosis, 
or sarcoidosis ; detachment of the ciliary body and choroid following inflammation, 
operation, or perforating injury; hyperplasia of the pigment epithelium ; leiomyoma 
of the ciliary body ; metastatic carcinoma, and diktyoma. If these lesions infiltrate by 
way of the root of the iris to invade the angle of the anterior chamber or become 
sufficiently large to protrude into the pupillary space, they become visible to slit 
lamp examination and gonioscopic study is then of less value. 

Presented at the 89th Annual Meeting of the American Ophthalmological Society, Hot 
Springs, Va., May 28-30, 1953 

From the Department of Ophthalmology, Hospital of the University of Pennsylvania, 
University of Pennsylvania School of Medicine, and the Children’s Hospital of Philadelphia. 

This article will appear in the Transactions of the American Ophthalmological Society 
for 1953. It is printed here with the permission of the American Ophthalmological Society 


and the Columbia University Press 
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GONIOSCOPY IN IRIS) AND CILIARY CYSTS 


Reese * and Vail® have recently reviewed the literature and emphasized the 


importance of intraepithelial cysts of the iris and ciliary body. These cysts usually 


remain localized to the posterior chamber and, except for a bulge at the periphery 
of the iris, hidden from view by ordinary methods of examination. These cysts can 
occur anywhere on the ciliary body or the iris as a result of separation of the two 
epithelial lavers over these structures. Reese * demonstrated microscopically that 
they are transparent when located on the ciliary body because the inner epithelial 
layer is unpigmented over this region (Fig. 3). When they involve the iris, however, 


Fig. 1.—Bulge of anterior surface of iris; slit-lamp and gonioscopic view. 


the inner wall of the cyst is pigmented and opaque because the inner pigment layer 
of the iris is pigmented. Not infrequently an eye with an intraepithelial cyst 1s 
removed because of a mistaken diagnosis of malignant tumor. Recognition, there 
fore, is of great importance. 

The difficulties of diagnosing intraepithelial cysts of the iris and ciliary body were 
emphasized by Reese and Vail. Reese stated that the diagnosis usually is made on 
routine histologic examination of the globe and listed 46 eyes in his own collection. 
He also mentioned 12 eyes in which he had made such a tentative diagnosis clinically. 

The presence of such a cyst must be suspected whenever a bulge is seen at the 
extreme periphery of the iris. Characteristically the overlying iris stroma is normal, 
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of ciliary processes with pupil widely dilated. 


Canal of Schlemm—— 


arterial circle 


Ciliory epithelium 


PIGMENTED CYST TRANSPARENT CYST 
OF IRIS OF CILIARY BODY 


Figure 3 


A. 
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Fig. 2—Gonioscopic view 
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GONIOSCOPY IN IRIS AND CILIARY CYSTS 


However, if the iris is in contact with the cornea, a secondary pigment proliferation 
on the anterior surface of the iris may result and the lesion can resemble a mela 
noma. The iris bulge is usually found on slit-lamp examination and less often with 
the naked eye. Confirmation of the diagnosis may be extremely difficult. If the cyst 
is large, it may protrude through the pupillary border, especially with the pupil 
dilated, so that it can be seen with a slit lamp. Transillumination may be helpful. 
A transparent cyst transmits light, whereas a pigmented lesion does not. However, 
the lesion must be of considerable size for this test to be of much significance. Reese 
mentioned the tremulous nature of cystic lesions, which may offer diagnostic aid. 
Castroviejo, in discussing Reese’s paper, suggested inserting a fine needle through 
the limbus into the suspicious growth for diagnostic reasons, to determine whether 
it might not collapse. Gonioscopy has not been advocated for the diagnosis of these 


Fig. 4 (Patient 2).—Two iris bulges caused by two iris cysts seen by gonioscopic examina- 
tion with pupil widely dilated 


cysts in the intact eye, although Frangois * and Dunnington, in a patient mentioned 
by Reese,’ have seen cysts of the ciliary processes by gonioscopic examination 
through an operative coloboma of the iris. 

The value of gonioscopic examination in the diagnosis of intraepithelial cysts 
of the iris and ciliary body is indicated by the study of 20 eyes of 16 patients (Table) 


in which the diagnosis of intraepithelial cyst of the iris or ciliary body was made. 


The presence of a tumor behind the iris was suggested by a bulge of the periphery 


of the iris, seen on routine slit-lamp examination in 17 of the eyes. In two of the 
eyes the cysts were discovered through an operative coloboma of the iris during 
gonloscopic examination, and in the other eyes cysts were found upon routine 
examination after discovering cysts in the fellow eye. Gonioscopic studies definitely 
established the diagnosis in 18 eyes and gave support to the diagnosis in 2 others. 
The diagnosis could have been made by slit-lamp examination in three eyes—in 
two of which the cyst projected into the pupillary space with the pupil dilated, and 
in another a cyst of considerable size was visible through an operative coloboma 


of the iris. 
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M. . ARCHIVES OF OPHTHALMOLOGY 


Gonioscopic examination was done on all eyes with the pupils dilated by three 
or four instillations of 4% homatropine hydrobromide and 10% phenylephrine 
(Neo-Synephrine) hydrochloride at 20-minute intervals. The apparatus consisted 
of a Koeppe A glass lens, the microscope from a Comberg slit lamp, and a Barkan 
hand lamp for illumination. 

None of the patients had visual complaints or disturbances in vision which could 
he attributed to the cysts. The ages of the patients varied from 15 to 59 years. The 
right eye was involved in 10 patients, the left in 2, and both eyes in 4 patients. 


Fig. 6 (Patient 15)—Multiple cysts of ciliary processes in left eye: 12 cysts, from 2:00 
to 7:00 o'clock. Slit-lamp appearance; (J) pupil undilated. Gonioscopic view: (2) pupil dilated 


Multiple cysts were found in both eyes of two patients and in one eye ot another. 
Iwo cysts were found adjacent to each other in the eye of one patient ( hig. +). 
Seven cysts were found in the right eye from 6:00 to 10: 30 o'clock, and 12 cysts 
were found in the leit eye from 2:00 to 7:00 o'clock, of a second patient (Figs. 


5 and 6). One of the cysts in the left eye, located at &: 00 o'clock, was heavily 


pigmented. The third patient had five transparent cysts in the right eye and three 
cysts in the left eye, one of which was pigmented. 

Preexisting ocular disease seemed not to be a factor, One patient had had a 
previous attack of choroiditis ; another had had a cataract extraction ; one had had 
a basal iridectomy for acute glaucoma, and one had wide-angle glaucoma. lour of 
the eves had been examined by me two to seven years previously, but no cyst had 
heen found at that time. The cysts either had been overlooked or had developed in 
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the intervening time. In the one of the four patients with bilateral involvement, 
the cyst was found in the right eye two years before one was noticed in the fellow 
eye. In nearly all patients the iris bulge was first detected by slit-lamp examination. 
In some of the patients the iris bulge could be seen with the naked eye once attention 
had been called to it by the slit-lamp finding. In all of the eyes the overlying iris 
stroma was normal, although in some one had the impression of a melanotic mass 
pushing forward the iris. This appearance was undoubtedly caused by pushing 
forward of the pigment layer of the iris, rendering it somewhat more apparent 
through the stroma. 


Korn 
Fig. 7.—Diagram showing anteroposterior location of intraepithelial cysts. (1) periphery 

(2 


of iris, ) valley between ciliary processes, (3) cyst projecting forward from valley, (4) 
anterior surface of ciliary body 


The cysts showed a predilection for the lower temporal half of the eye, especially 
from 3:00 to 5:00 o'clock, or from 7:00 to 9:00 o'clock, but this conclusion may 
be misleading, since this portion of the eye is more accessible to view through the 
palpebral fissure. Cysts were found in the upper half of the eye in only five eyes. 
Two of these were in the same patient, and multiple cysts were found inferiorly and 
temporally. The cysts were found in four general anteroposterior locations (Fig. 7) : 
(1) on the periphery of the iris, (2) in the valleys between the ciliary processes, 
(3) projecting forward from the valleys between the anterior extremities of the 
ciliary body, and (4) on the anterior surface of the ciliary body. In the eye of 
Patient 11, who had had a basal iridectomy (Fig. 8), and in the two eyes with 


multiple cysts (Patients 15 and 16), the lesions were found in the valleys between 
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Fig. 9 (Patient 1, right eve).—Cyst between anterior tips of two ciliary processes 


AMA 
1 
a Fig. 8 (Patient 11).—Cyst in valley between ciliary processes seen through coloboma of iris 
3 ; if 
' |) 
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anterior aspect of 


Fig. 11 (Patient 4).—Pigmented intraepithelial cyst of iris showing smooth surface. 


Fig. 10 (Patient 1, left eye)—Cyst on I three ciliary processes 
| 
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the cillary processes. In another patient the cyst was located in approximately the 


same position, but was slightly larger and projected forward beyond the anterior 
tips to cause an iris bulge. The remainder of the transparent cysts were all located 
on the anterior face of the ciliary body. Study of the small cysts showed that they 
probably originated between the tips of two ciliary processes (Fig. 9), and as they 
grew, extended anteriorly over the anterior surface of the ciliary body (Fig. 10). 
The posterior half of the small cysts usually insinuated themselves between the 
anterior tips of two ciliary processes, displacing them posteriorly and laterally, the 
processes being wrapped around the posterior half or third of the cysts (Fig. 9). 
The larger cysts involved the anterior aspect of three or four processes (Fig. 10). 


big. 12.—Malignant melanoma of ciliary body showing irregular and roughened appearance 
with infiltration into angle of anterior chamber. 


The central processes were displaced posteriorly, and the processes at each side of 
the cyst then applied themselves to the lateral surfaces of the cyst, adapting them- 
selves to its shape; none larger than four processes were found. The longest 
follow-up period for these eyes with cystic lesions has been two years. Six of the 
eyes have been followed from one to two years, but no striking change has 
taken place. 

In two eyes the diagnosis of intraepithelial cyst was only tentative because the 
cysts were deeply pigmented with opaque walls (Fig. 11). In three others cysts 
were found in eyes with other, transparent cysts. These dark lesions were much more 
anteriorly placed and seemed to arise from the periphery of the iris rather than 
from the anterior aspect of the ciliary processes. They were black in appearance 
with a very smooth, regular surface, such as one would expect with a cyst, and for 
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GONIOSCOPY IN IRIS AND CILIARY CYSTS 


that reason were suspected of being cysts between the epithelial layers at the 
periphery of the iris. Melanomas more characteristically have a rough surface 
(Fig. 12). They also may infiltrate the root of the iris and appear on its anterior 
surface or invade the angle of the anterior chamber (Fig. 12). They did not 
transmit light. Their size was approximately that of the larger of the trans- 
parent cysts. 
COMMENT 

The findings just described serve to emphasize the importance of gomioscopic 
examination of the posterior chamber whenever a prominence of the anterior surface 
of the iris is noted. Ordinary methods of examination offer almost no clue as to 
the nature of the lesion causing the iris bulge; yet gonioscopic examination may 
permit an etiologic diagnosis, especially if the lesion is a benign intraepithelial cyst 
of the iris or ciliary body. At times needless enucleation can be prevented, as indi- 
cated by reports in the literature of cases in which eyes have been removed on a 
mistaken diagnosis. 

The gonioscopic characteristics of the cystic lesions observed in the patients 
reported in this paper coincide precisely with the microscopic observations of Reese. 


Those of the ciliary body were transparent because they were covered by transparent 


epithelium, whereas those at the periphery of the iris were opaque and melanotic in 
appearance. Because of this pigmented appearance, the diagnosis can only be sus- 
pected and must be supported further by prolonged observation. Malignant mela- 
nomas may show a more granular surface and also show a strong tendency to 
invade the angle of the anterior chamber and the root of the iris. 

The prognosis for eyes with intraepithelial cysts of the iris and ciliary body is 
probably good. Dr. Reese mentioned the occurrence of secondary glaucoma by 
embarrassment of the angle, but this must be rare. The incidence of this complication 
can only be determined by following this larger number of patients for a period of 
years. The cysts reported in this paper seem to arise in the valleys between the 
anterior aspects of the ciliary processes. As they enlarge, they seem to extend into 
the space between the ciliary body and the iris. It must be remembered, however, 
that the cases we studied are those in which the cyst was sufficiently anteriorly 
placed to cause an iris bulge. It may be presumed that they occur equally frequently 
in the valleys more posterior on the ciliary body, or even over the pars plana, where 
they are clinically invisible. 

This study contributes nothing to the mechanism of formation of these cysts. 
The most likely theory to date is that of Vail," who suggested that these cysts 
developed in the valleys of the ciliary processes in fetal life at about the 110-mm. 
stage as a result of traction of the zonule of Zinn in the posterior epithelial layer of 
the secondary optic cup. The potential space between the two epithelial layers is 
therefore opened, allowing fluid accumulation. The fact that these eyes, which had 
previously shown no evidence of a cyst, developed such a lesion while under our 
observation indicates that if these cysts are present at birth they tend to enlarge 
as the patient grows older, or that they might develop later in life, also possibly as 
a result of traction by the zonular fibers. 

Intraepithelial cysts of the iris and ciliary body probably occur much more 
frequently than has been thought. The number reported in this series observed 
during a period of slightly less than three years supports such a view. Likewise, 


they are often multiple in the same eye, and even in both eyes of the same person. 
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SUM MARY 


(,onloscopic examination with the pupils dilated permits visualization of the 
periphery of the posterior chamber of many patients. This type of examination is of 


great value in the diagnosis of tumors of the posterior chamber whose only pre- 


senting symptom may be a bulge of the periphery of the iris. The commonest space- 
taking lesion of the posterior chamber is the intraepithelial cyst of the iris or ciliary 
body. Intraepithelial cysts of the ciliary body have a characteristic appearance when 
seen through the gonioscope which differentiates them from malignant tumors. 
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CYSTEINE PROTECTION OF THE CORNEA AGAINST BETA RADIATION 


JAMES McDONALD, M.D. 
OAK PARK, ILL 


‘ 
Hl. SEARCH for a chemical agent which protects the body against ionizing 
radiations gained widespread practical significance with the atomic explosions 
at Hiroshima and Nagasaki. These fission reactions release large amounts of ion 
izing radiations, such as gamma rays, neutrons, and beta rays,* which can affect 
the eye. A total of 104 radiation cataracts were reported at Hiroshima,+ and there 
fore the problem of chemical prophylaxis becomes of interest to the ophthalmologist. 
In 1950 Baeq and his co-workers * reported that sodium or potassium cyanide 
in small doses mecreased the survival rate in mice subsequently exposed to 500 
600 r of x-radiation. None of the control animals survived, whereas 50 to 80% 
of the animals pretreated with cyanide survived. In 1949 Patt and his associates * 


showed that cysteine hydrochloride given intravenously in rats was highly protec 


tive against SOO r of x-rays administered subsequently, raising the survival rate 
from 19%, in the unprotected controls, to 82% , in the cysteme-pre ittected rats. The 
administration of cysteine immediately after irradiation had no protective effect, 
and the oxidized form of cysteine, or cystine, was ineffective. Barron and associ 
ates £ reported that enzymes containing the sulfhydryl (—-SH) group are particu 
larly sensitive to the action of alpha, beta, gamma, and x-rays when studied in vitro 
He further demonstrated that this inhibition of the enzyme action was prevented or 
could be reversed by the addition of the amino acid glutathione, provided that too 
much x-radiation had not been given. Other agents have been shown to be protec 
tive against x-radiation, including anoxia,’ sodium nitrite,> sodium hydrosulfite,” 
sodium phenobarbital anesthesia,'? urea,'® and others." 

Von Sallmann and his co-workers § made elaborate studies on the protective 
effect of cysteine on ocular lesions subsequently exposed to x-rays. They showed 
that the intravenous administration of 2 ym. of l-cysteine (free base) in 10% 
solution delayed and reduced cataract formation and epilation in the rabbit when 
the eyes were subsequently exposed to 1,500 r of x-rays. Administration of the 
cysteine immediately after irradiation was inetfective. Subconjunctival injection 
of cysteine had a “moderate and occasionally questionable effect.” '* The cysteine 
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level in the aqueous was one-fourth as great after subconjunctival injection as after 
intravenous administration. These investigators noted no protective effect after 


intravenous administration of cysteine against the keratoconjunctivitis, changes in 


the corneal epithelium, or pigment migration which occurs in the cornea after 
x-irradiation. This apparent lack of protection in one tissue (cornea) while it was 
protective in two others (hair follicles and lens) seemed peculiar. For this reason, 
the following experiments were designed to determine two points: 1. Is local admin- 
istration of cysteine effective for prophylaxis of radiation lesions of the cornea? 
2. Does cysteine have a protective effect against beta radiation as well as x-radiation 7 


MATERIALS AND METHODS 


The source of the beta rays used in these experiments was the RA-1 Sr%°-Y%° applicator, 
manufactured by Tracerlab, Inc., and described by Tracelab|| and Wilson. The effective 
electron results from the disintegration of Y°® to stable Zr, with a maximum energy of 
2.16 mev and an average energy of 0.8 mev. No gamma radiation is produced. The depth dose 
is comparable to that of radon, being approximately 45% at 1 mm., 21% at 2 mm., 9% at 3 mm., 
5% at 4 mm., 2% at 5 mm., and 1% at 6 mm. This applicator had a stated output of 42.9 rep 
per second, measured at Tracerlab by a vanishing ion chamber technique. The active diameter 
of the applicator is 7.18 mm, 

Studies were first done to establish the tolerance for intracorneal injections of cysteine HCI 
and cysteine (free base). Unbuffered cysteine HCl was found to be too toxic for intracorneal 
injection. Quantities as low as 0.1 cc. of 0.06% cysteine HCl produced moderately severe corneal 
opacities, which were still present at the end of one week, the severity of the lesion being 
roughly proportional to the dose. The subconjunctival administration of 1.0 cc. of 5% cysteine 
HCl caused an immediate opacification of the entire cornea of both eyes treated. It was 
concluded that the hydrochloride, perhaps because of its low pH, was too toxic for local injec- 
tion in or about the eye. Intracorneal injection of cysteine (free base) also produced detectable 
opacities, but not nearly as severe as those of the hydrochloride. Concentrations as low as 0.4% 
showed detectable lesions in some rabbit eyes after one week. It was felt that these lesions 
might be a source of error in evaluating the results of these experiments; so intracorneal 
injections of cysteine were abandoned. Subconjunctival injection of 1.0 cc. of 5 to 8% cysteine 
(free base) produced no corneal lesions; so this method was adopted as the technique for the 
remainder of the experiment. 

he method of the main part of the experiment was to prepare the control eye by the 
subconjunctival injection of a total of 1.0 ce. of isotonic saline partly above and partly below 
the limbus in one eye of a pigmented rabbit. The rabbit was then anesthetized with intravenous 
injection of pentobarbital (nembutal), and the strontium applicator was placed in firm contact 
with the cornea by means of a ringstand holder. The beta dose administered varied in the 
different experiments from 27,000 to 40,000 rep. The other eye was then prepared by injecting 
subconjunctivally in two areas a total of 1.0 cc. of 5 to 8% freshly prepared cysteine. After 
an interval of 15 minutes to more than | hour, this eye was given the same exposure to beta 
radiation as its opposite, saline-injected eye 

The rabbits were divided into four series according to the dose of beta rays (27,000 to 
40,000 rep), the concentration of cysteine (5 to 8%), and the time interval between injection 
of the cysteine and irradiation of the eye (15 minutes to | hour). At intevals of two weeks, 
one month, and two months, the corneal lesions produced by the beta rays were graded according 
to a modification of the method described by Hughes and Iliff..6 This method consisted of 
multiplying the area of the corneal opacity (maximum of 4) by the intensity (maximum of 4) 
and adding the degree of corneal edema (maximum of 4), or a total maximum grade of 20 
Three treated eyes and three controls from Series 4 were graded, photographed, and removed 

Tracerlab, Inc.: Instruction Manual Pertaining to the Usage of the RA-1 Medical Appli 
cator, Serial No. 29. 

{ References 14 and 15 
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for histologic study after two weeks and one month, and six treated and six control eyes were 
removed after two months. The eyes were sectioned in paraffin, after removal of the lenses 
for other studies, and stained with hemotoxylin and eosin. 


TaBLe 1.—Effect of 5% Cysteine Given Fifteen to Twenty Minutes Before Exposure to 
27,000 Rep of Beta Radiation 


2 Wk 

A. Average Severity of Corneal Lesions 
Cysteine 
Control 1.97 


Individual Variation 
Control eye worse ° 4 rabbits 7 rabbits rabbits 
No lesion in either eye 4 rabbits 2 rabbits rabbit 


Protected eye worse 2 rabbits 1 rabbit rabbit 


27,000 REP BETA 
Series I 


2 week Reading 


Saline 9% 
Cysteine 5% 


Lesion 


a 
c 
- 


Saline 
Cysteine 


64 34 97 16 87 77 
Rebbits 


Fig. 1—Suggestive protection of cysteine-treated eyes except in Rabbits 16 and 97. Four 
rabbits show no lesion in either eye. 


RESULTS 


Chinical.—Series 1 consisted of 10 eyes in which a dose of 27,000 rep was used 
15 to 20 minutes after subconjunctival injection of 54 cysteine and of 10 control 
eyes (Table 1A). The average grade for the protected corneas was less than that 
for the control eyes, especially after one to two months. There was, however, some 
individual variation in these eyes, exposed to a relatively low dose, which made this 
protective effect uncertain (Fig. 1 and Table 1B). 

In Series 2, of 14 rabbits, the dose of beta rays was increased to 40,000 rep, 
which is well above the minimum inflammatory dose. The average lesions are noted 
in Table 2A. Again, these averages strongly suggest a protective effect of the 
cysteine. Five of the cysteine-protected eyes showed no lesions, while all of the 
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unprotected (control) eyes developed opacities. However, there was great indi- 
vidual variation, especially in the two-week reading (Table 2B and Figure 2). 

In Series 3, the time between injection of 5% cysteine and exposure to 40,000 
rep was increased to one hour in four rabbits. Two of the four rabbits died of 
intercurrent disease before the first reading. The resulting two-week reading showed 
an average corneal lesion of the cysteine-protected eyes of 0.12, as against an average 


in the control eyes of 4.37. 


40,000 REP BETA 
Series IL 


SR® 2 week reading 


E==) Saline 9% 
cysteine 5% 


ion 


Les 


Lornedi 


Ave 
Cysteine 


90 2 53 4 9%6 8 99 #10 42 8 |8 39 


big. 2—-Highly suggestive protective effect shown by average s, although in six rabbits th 
cysteme-treated eves were worse than the controls 


TABLE 2.—Fffect of 5% Cysteine Given Fifteen to Twenty Minutes Before | rposure ti 
40,000 Rep of Beta Radiation 


Average Severity of Corneal Lesion 
(ysteine 
Control 6.32 


Individual Variation * 
Control eye worse 8 rabbits 9 rabbits 6 rabbits 
Kyes same 0 rabbits rabbits 1 rabbit 
Protected eye worse 6 rabbits 1 rabbit } rabbits 


* Numerals indieate number of rabbits 


Series 4 utilized the increased absorption time of one hour, and the concentra 
tion of cysteine was stepped up to 8% in the 22 rabbits. The resulting averages are 
given in Table 3. These figures show a definite protective effect of the cysteine at 
two weeks, which is borne out in all rabbits even when individual variations are 
considered (Fig. 3.4). In the 22 consecutive rabbits, the lesion in the control eve 
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40,000 REP BETA 
Series IV 


SR® 2 week reading 


Soline 9% 
cysteine 5% 
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40,000 REP BETA 


Series WZ 
Imonth reading 
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Ave 
all j fl Cysteme 


40,000 REP BETA 


S$R*®- 2 months reading 


EZ Saline 9% 
oe Cysteine 5% 


Series 


Average Saline 


Average 


Cysteine 
63, 7% G%m 24, 16, 36, 9 55 24 89 4B 


Rabbits 


Fig. 3.—(A1) In 21 consecutive eyes the control eye is worse than the cysteine-protected eye 
(B) Protective effect is still evident in these one-month readings except in rabbit 78A, both 
of whose eyes are normal, and in Rabbit 7B, which has a reading of 9 for each eye 


(C) At two months the protective effect is still present in all eyes except of Rabbit 78A, 
both of whose eyes were normal. The eyes of Rabbit 7B have been enucleated 
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Effect of 8% Cysteine Given One Hour Before Exposure to 40,000 Rep of 
Beta Radiation 


Average Severity of Corneal Lesions 

2Wk 1 Mo 2 Mo 
(Cysteine eyes 0.74 
Control eyes 4.35 


O82 0.25 


3.60 4.05 


Fig. 4.—A, control eye one month after 40,000 rep (Series 4, Rabbit 27B). Corneal opacity 
and stromal edema can be seen (Grade 3). 

B, cysteine-protected eye one month after 40,000 rep (Series 4, Rabbit 27B). The cornea 
is clinically normal. Photograph shows normal red reflex through pupil. For comparative 
histology of these eyes, see A and B of Figure 6 

C, control eye four months after 40,000 rep (Series 4, Rabbit 55). Corneal sear with 
impending perforation and abundant vascularization. Clinical Grade 16. 

D, cysteine-protected eye four months after 40,000 rep (Series 4, Rabbit 55). Smaller and 
less intense corneal scarring. No vascularization. Clinical Grade 2 


was worse than in the cysteine-protected eye. This protective effect continued to 


he noted in the one-month reading except for two rabbits in which the cysteine- 
treated and the control eyes were the same (Fig. 38). In Rabbit 78A neither eye 
had any lesion. Rabbit 7B showed a lesion of Grade 9 in each eye. The anti-beta-ray 
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effect was also evident at two months ( Fig. 3 C), at which time no cysteine-treated 
eyes were worse than the controls. At this period, Rabbit 7B had been killed for 
histologic section, and both corneas of Rabbit 78A remained clear. An illustration 
of the average difference between treated and control eyes after one month is given 
in Figure 4 A and B and after four months in Figure 4 C and 1). 
Histologic-—Hughes and lliff'® have described the histologic effects of beta 
radiation on the rabbit eye following exposure to 75-gm.-sec. with the Burnam 
applicator, in which the radon bulb was held 6 mm. above the cornea and the beta 
emanations emerged through a 4-mm. aperture. In the present study, histologic 
sections were taken at two, four, and eight weeks after contact exposure to 40,000 
rep of Sr*’. In general, the changes in all layers of the cornea were similar to those 


Fig. 5—A, control eye (Series 4, Rabbit 83A) two months after irradiation. Note thinning 
of epithelium, with no tendency toward stratification. 


B, protected eye of Rabbit 83A. Epithelium is of more normal thickness and stratification, 
with some irregularities of the basal layer. 


described by radon, although there was less vascularization and scarring. Twelve 
such control eyes were compared with those pretreated with cysteine (Series 4). 

Epithelium: After two weeks, the treated eyes showed less epithelial disorgani 
zation than the controls, although definite epithelial changes were present even in 
those eyes which had a clinical grade of 0. The protection of the epithelium became 
more obvious at one month, when marked thinning developed in the unprotected 
controls. This difference was even noted in Rabbit 7B, which had the same clinical 
grading in each eye at the time of section. At two months, the epithelium of the 


protected eyes showed normal thickness and stratification, with some persistent 
irregularity of the basal layers, in contrast to the lack of stratification in the controls 
(Fig. 5 A and B). 


Stroma: The histologic evidence of stromal protection by cysteine was clear. 
Either the protected stromas at two weeks were normal, or the areas of edema, 
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Fig. 6 1, control eye (Series 4, Rabbit 27B) one month after irradiation. Note thi kening 
due to edema of stroma, loss of regular lamellar pattern, and paucity of inflammatory cells. 


Clinical Grade 3 


B, protected eye of Rabbit 27B with same magnification as 4. Stroma is of normal thickness 
and appearance. Clinical Grade O 
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cellular dehiscence, and structural disarrangements were smaller and less intense 
than in the unprotected controls. This degree of protection roughly paralleled the 
clinical grading. The protective effect on the stroma was still evident at one month 
(Fig. 64 and B) except in Rabbit 7B which had similar clinical readings and 


big 7 1, control eve 
gration of endothelium. 


B, 


(Series 4, Rabbit 27A) two 


weeks after irradiation. Note 
Clinical Grade 


disinte 


protected eye of Rabbit 27A, with endothelium nuclei intact. Clinical Grade O 


histologic findings in the two eyes, except possibly for more vascularization in the 
control eye. At two months, similar protective evidences were seen, and blood vessel 


invasion occurred in two of six control eyes but in none of the protected eyes. 


endothelium: The endothelium also participated in the protective effect. In all 


cysteine-treated eyes which had a clinical grading of O, the endothelium seemed 
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imact, as compared with wide areas of endothelial disintegration in the unprotected 
controls after two weeks (Fig. 7A and B). The treated eve of Rabbit 8 showed 
less involvement than its unprotected mate. This same protective influence was 
still present after one month except in Rabbit 7B. At two months, the endothelium 
in the treated eyes was normal, but two of six control eyes still showed endothelial 
abnormalities. 


CONCLUSION 


In rabbit eyes, the subconjunctival injection of a total of 1 cc. of 8% cysteine 

(free base) in two areas protects the epithelium, stroma, and endothelium of the 

cornea against the application of 40,000 rep of beta radiation one hour later, using 

the ophthalmic applicator. 
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STERILIZATION OF SHARP INSTRUMENTS FOR USE IN EYE SURGERY 


-HENRY F. ALLEN, M.D. 
AND 


ANITA B. MANGIARACINE, A.B. 
BOSTON 


YE KNIVES, keratomes, and trephine blades are examples of sharp instruments 

which cannot be autoclaved without corrosion of their tempered blades. In 
order that these instruments may not form a weak link in the chain of asepsis, they 
must be sterilized by a method of known effectiveness against vegetative and spore 
forming bacteria. Moreover, recent evidence has extended the scope of necessary 
precautions to include viral as well as bacterial organisms. Transmission of infec- 
tion by needles, stylets, and other instruments has been definitely established in the 


epidemiology of homologous serum jaundice ' and has been cited as a distinct pos- 


sibility in the spread of poliomyelitis.” It is not inconceivable that other, and more 
obscure, infections may be propagated in this manner. Some of these viruses are 
known to resist the usual means of chemical inactivation,’ and others can be expected 
to do so. 

Notwithstanding these considerations, present practice in most clinics involves 
the use of solutions of various chemicals, in which sharp instruments are immersed 
for periods varying from a few seconds to several hours. These solutions fall into 
four main groups: mercurials, alcohols, detergents, and phenol derivatives. The bac- 
tericidal properties of these agents have been investigated by workers over a period 
of many years and are discussed in standard reference texts. There is general agree- 
ment that they are of no value in destroying spores and that the time required for 
them to kill vegetative organisms varies greatly with individual species and strains 
of bacteria.* Bactericidal properties have often been attributed to compounds whose 
action is merely bacteriostatic. Solutions containing adequate concentrations of form- 
aldehyde are effective germicides and sporicides but have the disadvantage of cor- 
roding aluminum. 

In 1942 publication was made by Post and Moor ° of experiments indicating that 
five minutes’ exposure to an alcoholic solution of saponated cresol was sufficient to 
sterilize instruments heavily contaminated with spore-bearing bacilli. Subsequent 
publications + by the same authors have reaffirmed the effectiveness of the same 
formula, which has come to be known as Post’s solution No. 4. Independent con- 
firmation of this work has been lacking. 


From the Department of Ophthalmology, Massachusetts Eye and Ear Infirmary and Har- 
vard Medical School. 
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In the course of a general survey of sterilizing agents, the above formula came 


under investigation. The results, as tabulated herewith, were at variance with 


the experimental data previously available. They are submitted not only that undue 


reliance on this particular formula may be avoided but also that attention may he 


drawn to the broader question of chemical sterilization in relation to eve surgery 


MATERIALS AND METHODS 


Cultures.—In general, 48-hour subcultures of organisms derived from clinical sources were 
used. In the case of Bacillus subtilis strains, cultures were grown five to six days to insure 
maximum spore formation. Unless specified otherwise, all cultures in thes« experiments were 
grown in meat infusion broth or meat infusion agar. Several strains of each organism found 
resistant were tested 

Vest Solution—A solution was prepared by the hospital pharmacy in accordance with th 
formula of Post’s solution No. 4 

Saponated cresol solution N. | 8.0 
Lavender oil 2.0 ce 
Thymol crystals 2.0 gm 
Ethyl aleohol, 95% RRO ce 


Parie | Vintmum Survival Times in Post Solution 4 


Minutes Hours 
Staphylococcus aureus wy 
Streptococcus pyogenes 
Streptococeus pneumoniae 
Pseudomonas aeruginosa 
Escherichia coli 
Bacillus subtilis 


he last experiments were done with a sample of solution made available by Dr. Post and 
used by him 

Carriers.—The test objects used were sterile glass rods, 3 mm. diameter, and sterile stain 
less steel wires, 3 in. (7.5 cm.) long. These were selected as representing smooth objects with 
out cracks or recesses in which bacteria might escape the action of the sterilizing agent 

Vethod.-After contamination by brief immersion in cultures of the respective organisms, 
the test objects were transferred to sterile Petri dishes and totally immersed in the test solution 
Care was taken during the period of immersion to insure that the test objects lay separated 
from each other. At varying intervals of time the objects were removed from the test solution 
with sterile forceps. While held in the forceps, they were then washed by irrigation with a 
stream of sterile water or saline to remove all of the test solution before inoculation of the 
liquid medium. The forceps were sterilized by careful flaming between each transfer. Controls 
of the saline and forceps were invariably negative 

Cultures were incubated aerobically at 37 C. When growth was obtained in a tube, subculture 


on a blood agar plate was performed to ascertain that the test organism was actually recovered 


RESULTS 
Data from these and other experiments indicate that most strains of the Gram- 
positive cocci are readily killed within a few minutes by a wide assortment of chem 
ical disinfectants. They are not, however, killed within one minute. Attention is 
called to the recovery of Staphylococcus aureus and the hemolytic Streptococcus 
after 30 and 40 minutes, respectively 
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The Gram-negative rods were represented in this series by Escherichia coli and 
Pseudomonas aeruginosa (B. pyocyaneus). The latter repeatedly evidenced an 
ability to survive in the test solution for at least 30 minutes; the former organism 
was recovered after 60 minutes of contact. 


Repeated tests with several strains of B. subtilis failed to show any bactericidal 


effect of the test solution on this Gram-positive spore-forming rod over a period of 


24 hours. Growth was obtained in every instance from the last test object removed 
from the solution 


COMMENT 


It must be stressed that our results indicate minimum survival times of organ 
isms in the test solution. These times are not to be construed as being sufficient for 
actual sterilization. The data obtained are consistent with the premise that chemical 
solutions in general, and cresol derivatives in particular, are undependable agents 
for rapid extermination of bacteria. 


Taste 2—B. Subtilis: Hours in Solution No. 4 


Hours 
Forceps Saline 


Control Control 


0 


Not done 


* Solution provided by Dr. M 


Paste 3.—B. Subtilis: Eighteen Hours’ Exposure to Solution No 


Meat infusion broth 
Meat infusion broth with thioglycollate 
Tryptose-dextrose broth 


Foreeps and saline controls 


Solution provided by Dr. Post 


When conflicting results are obtained in separate investigations of this sort, the 
burden of proof rests with the claim that a certain agent or method is sufficiently 
dependable to be employed in actual practice. Since we have obtained positive cul 
tures with a tryptose-dextrose medium similar to that used by the previous investi 
gators and have conducted critical experiments with a solution provided and tested 
by them, it is hard to explain the striking variance in our results. One might con 
sider the presence of an unsuspected growth inhibitor in the culture media used by 
the St. Louis workers. Whatever the reason for the discrepancy, we feel strongly 
that the continued use of solution No. 4 as a sterilizing agent cannot be justified 
until this conflict is resolved, 

Until such time as the infallible formula becomes available for rapid chemical 
disinfection, other procedures must be undertaken to provide a sterile supply of 
sharp instruments in the operating room. The necessity for rapid sterilization can 
be eliminated by having on hand a slightly larger quantity of suitably conditioned 
knives. Individually packaged, either in their own paper (not plastic) boxes or 


wrapped in aluminum foil, these can be sterilized by the time-tested method of dry 
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heat for a predetermined thermal-death time. We are currently carrying out studies 
which indicate that the most resistant spores, as well as all vegetative forms, are 


destroyed by the following conditions of time and temperature *: 


Time 

Temperature 
. 14 
126 C. . . 10 


140 C. 


4 


These minimum standards are achieved in commercially available precision 


ovens. Since the intervals cited apply to actual instrument temperatures, time must 
be allowed for the proper temperature to be reached before the sterilizing period 
is considered to have begun. 

Fortunately, eye instruments are seldom heavily contaminated, and incidental 
organisms do not readily gain a foothold in the anterior chamber. No greater mis- 
take can be made, however, than to assume that absence of infection from a larger 
series of cases is proof of the dependability of antiseptic measures in effect at the 
time. Only by constant application of rigid criteria to all procedures employed can 
the occasional disastrous infection be avoided. The additional possibility of trans- 
mitting latent virus diseases reinforces the need for meticulous precautions and for 
methods of proved dependability. 


SUMMARY AND CONCLUSIONS 


The formula known as Post’s solution No. 4 failed to prevent survival of bac- 


terial spores after 24 hours of contact and growth of certain vegetative forms after 
one hour of contact. 
3 Attention is called to the possibility of transmitting virus diseases by inadequately 


sterilized instruments. 

The disadvantages of chemical disinfection are discussed, and the use of dry 
heat is recommended as a practical means of sterilizing sharp instruments for use 
in eye surgery. 

Mr. John Murphy, Pharmacist-in-Chief, Massachusetts Eye & Ear Infirmary and Massa 
chusetts General Hospital, cooperated in this study 
200 Beacon St. (16). 
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OCCURRENCE OF CYSTOID SPACES IN THE LENS 


ALGERNON 8B. REESE, M.D. 
AND 


JOSEPH A. C. WADSWORTH, M.D. 
NEW YORK 


N PATIENTS over 40 years of age small, cystoid spaces may occur just beneath 

the anterior and posterior surfaces of the adult nucleus. These changes appear 
to some degree in approximately 10% of otherwise normal eyes. With the ophthal- 
moscope the spaces beneath the anterior surface of the adult nucleus are seen as 
small, oval to round, grayish opacities arranged in a more or less symmetric fashion 
with the long axis concentric to the visual axis (lig. 1). These small lesions have a 
dull, grayish color, and their borders are somewhat lighter. With the ophthalmoscope 
it has not been possible to identify the opacities in the posterior portion of the lens. 
The number of opacities seen may vary markedly. In some cases there may be only 
one or two eccentrically placed cysts, whereas other cases may show innumerable 
small opacities arranged in the usual concentric formation. 

When the optical beam of the biomicroscope is adjusted to the anterior surface 
of the adult nucleus, the lesions bulge forward and give the effect of a convexed 
anterior wall (Fig. 24). The etfect is the same if the entire anterior surface of 
the lens is illuminated and viewed with the slit lamp or with a loupe (Fig. 2B). 
When the optical beam is focused deeper than the anterior surface of the adult 
nucleus, the lesions appear as empty cystoid spaces with some increase in density 
of the walls (Fig. 3). Similar lesions have been seen with some difficulty along the 
posterior border of the adult nucleus. They, too, appear optically empty but magni- 
fied (Fig. 4). 

The lesion described here is not to be confused with the ordinary vacuoles, which 
are usually arranged in a rather irregular fashion in the cortex and even in the sub- 
capsular area. With the ophthalmoscope the borders of the ordinary vacuoles are 
dark and the interior portions are light. This is in contrast to the lighter borders 
and opaque centers observed in the cysts. The usual vacuoles in the lens are con- 
sidered forerunners of progressive cortical cataractous changes. This is not neces- 
sarily true in regard to the cystoid spaces. Two cases have been observed by one 
of us (A. B. R.), one for 19 years and another for 17 years, and in neither case has 
there been any serious impairment of vision. There has been no development of 
cortical changes or nuclear sclerosis. 


In the differential diagnosis it is necessary to consider whether or not the lesions 


described here are congenital. In past years we have frequently interpreted such 
lesions as probably congenital. Now we know that they are acquired at about the 
age of 40 years, progress in number, and have a very distinctive appearance, in 
contrast to congenital lens changes. 


From the Institute of Ophthalmology, Presbyterian Hospital. 
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Fig. 1.—Silhouette of the cystoid spaces as seen with the ophthalmoscope 


Phe central opacity 
is due to posterior cortical changes 
Fig. 2.(A) The optical beam of the slit lamp is focused on the anterior surface of the adult 


nucleus, demonstrating the convexed anterior surface of the cystoid spaces. (8) The anterior 
urface of the adult nucleus ts illuminated and viewed with the slit lamp. The convexed anterior 
urface and concentric arrangement are hown 

big. 3 The cortical beam is focused deeper than the anterior border of the adult nucleus 
The cystoid spaces appear optically empty. Cortical changes are present in the posterior sub 
capsular area 


hig. 4 lypical convexed cystoid spaces in the anterior portion of the adult nucleus. Twe 


imilar lesions in the posterior portion of the nucleus appear magnified 
Fig. 6.—Area similar to Figure 5 but stained with the McManus periodic-acid technique 
Che cystoid spaces take the pink periodic acid stain, while the remainder of the lens substan 


takes the blue counterstain, indicating a chemical difference between the two 


big. 5 Photomicrograph of the anterior portion of the adult nucleus !, anterior border 
of adult nucleus; 3B, cystoid spaces filled with granular material. See Figure 6 for McManus 
periodic-acid stain. 
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OCCURRENCE OF CYSTOID SPACES IN LENS 


The clinical appearance of the cysts with the ophthalmoscope belies the relative 
good vision which these patients have. Most of the patients have vision of 20/25 
to 20/30. There is some indication, however, that vision may vary from time to 
time. In one instance the patient’s vision was recorded at 20/50, but at a later date 
the vision improved to 20/25. In another instance the vision varied from 20/70 
to 20/20. 

We are inclined to believe that the opaque appearance of the cysts with the 
ophthalmoscope is due more to a difference in the refractive index than to an actual 
opacification, This is substantiated by the fact that the cysts appear to be optically 
empty with the slit lamp. 

Some of the common complaints of the patients with these lens changes are 
slight decrease in vision, halos, or dazzling in the presence of bright lights. In spite 
of these symptoms, the patients get along without difficulty and may continue 
indefinitely with no serious visual impairment. Cortical changes, as well as scle- 
rosis of the nucleus, may occur, but it is our impression that the incidence of these 
senescent changes is no greater than that in a comparable age group. We do believe, 
however, that patients with these cystoid spaces have a tendency to develop cortical 
changes in the posterior subcapsular area, and it is this development which occa 
sionally brings these patients to cataract extraction. 

Three patients studied in this group had asteroid hyalitis, an incidence of about 


2.5%. On two other hospitalized patients an extensive blood chemistry work-up 


was carried out but none of the findings was significant. Among the determinations 
were albumin-globulin ratio; cephalin flocculation ; calcium; cholesterol, total and 
partial ; blood sugar; nonprotein nitrogen, and uric acid, as well as complete blood 
studies and urine examination. 

Interpretation of in vivo lens changes by means of microscopic sections 1s 
notoriously treacherous. In the preparation of lenses for sectioning there are so 
many artifacts that in vivo changes are masked to a point where they may be 
unrecognizable. We have found this to be true in the sections of lenses studied with 
the above cystoid spaces. However, we think we can identify spaces around the 
border of the adult nucleus which correspond to the size of the lesions seen with the 
slit lamp. These are oval-shaped spaces containing an eosin-staining, granular 
material, the outer walls of which are somewhat denser than the surrounding lens 
fibers (Fig. 5). Sections stained by the McManus! periodic-acid method (Fig. 6) 
show the above lesions to be stained pink, whereas the remainder of the normal lens 
fibers take the blue counterstain. This differential polysaccharide stain indicates 
a chemical difference between the material filling the cystoid space and that of the 
surrounding lens substance 

We have found no references in the literature to the lesions here described 


SUMMARY 
Cystoid spaces occurring near the surface of the adult nucleus of the lens in 
approximately 10% of patients past middle age are described. 
635 W. 165th St 
REFERENCE 
1. MeManus, J. F The Periodic Acid Routine, Am. J. Path. 24:643, 1948 
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OCULAR DYSMETRIA; FLUTTER-LIKE OSCILLATIONS OF THE EYES, 
AND OPSOCLONUS 


DAVID G. COGAN, 
BOSTON 


Hk NOMENA here designated ocular motor dysmetria, flutter-like 

oscillations, and opsoclonus have rarely been referred to in the literature. The 
term ocular dysmetria is intended to refer to an abnormality of eye movements 
analogous to dysmetria of the limbs, in which a movement is performed with charac- 
teristic overshooting and lack of precision. This is manifest in the eves by an overshoot 
on attempted fixation and consequent irregular oscillation of the eyes on changes 
of fixation. The term flutter-like oscillations is intended to refer to the occurrence of 


intermittent to-and-fro oscillations of the eyes lasting not more than a few seconds, 


often associated with changes of fixation but frequently appearing to be spontaneous, 


and producing an etfect that seems most to accord with the designation of “flutter.” 
(psoclonus is a name that has been proposed to categorize the irregular ( “chaotic” ) 
and continual oscillations of the eyes such as occur in certain cases of encephalitis.* 

These phenomena have certain clinical similarities and may show overlapping 
in one and the same patient but until they have been shown to have a common 
pathogenesis it is necessary to discuss them separately. It is the purpose of this 
report to describe the phenomena, present illustrative cases, and attempt to interpret 
the clinical and pathologic findings. 


4. OCULAR MOTOR DYSMETRIA 


Ocular motor dysmetria may be said to be present when a patient who has 
normal visual fields and normal visual acuity shows consistently an overshoot on 
changes of fixation from one object to another. This may occur in changes from the 
primary position to an eccentric position but usually disappears with extreme eccen 
tric gaze, and is often most manifest when the change of fixation is from an eccentric 
position back to the primary position. The overshoot is corrected by several oscilla 
tions of progressively diminishing amplitude until accurate fixation is attained. The 
dysmetria may occur on looking to either side or to one side only, or may be asym 
metrically greater to one side than to the other. [It is obviously analogous to 
dysmetria of the limbs of cerebellar origin. 

Ocular motor dysmetria has been rarely deseribed. Although the phenomenon 
was probably referred to by Eerb,+ Berger,’ Rutimeyer,* Nonne,” Fox and Dodge," 

From the Howe Laboratory of Ophthalmology, Harvard University Medical School, and 
Massachusetts Eye and Ear Infirmary 

Read before the Section on Ophthalmology at the 102nd Annual Meeting of the American 
Medical Association, New York, June 2, 1953 

*Opsoclonus is a term suggested by Orzechowski.! 


+ Erb, cited by Berger.“ 
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and Holmes,’ the one and only adequate description of it is that given by Orzechow- 


ski.'. This author’s report was based on the clinical observation in two patients, one 


with presumed syphilitic endarteritis of branches of the basilar artery, and the other 
with presumed multiple sclerosis. Both patients had cerebellar and pseudobulbar 
signs. The first patient showed an overshoot of the eyes on looking to either side 
(so long as it was not at the limits of gaze), but the overshoot was more conspicuous 
on looking to one side than to the other. The second patient had an overshoot that 
was evident only when a moving object that the patient had been following was 
suddenly stopped. There was then an overshoot in the direction of movement, which 
was corrected in the usual manner by a few oscillations of diminishing amplitude. 
This second case was complicated by the presence of poor vision and optic atrophy, 
and so the observations may be questioned. However, the overshooting was con 
sistently greater to one side than to the other, suggesting that it was indeed due to 
some factor other than poor vision. 

The foregoing references, together with a brief description by me,” appear to 
comprise the total reports of ocular motor dysmetria in the literature. The term 
“ataxia of the eyes,” which might suggest this phenomenon, has previously been 
employed to designate an entirely different phenomenon,t and is accordingly 
avoided here. 


Cast A 1.-Patient with a tumor involving primarily the right cerebellar hemisphere; over 
shoot of eyes on attempted fixation at either side or on return to primary position of gaze; over- 
shoot also in pursuit movement when object of regard is arrested. 

A. S. (#645048), a 45-year-old woman, had been observed for three years prior to the present 
hospital admission. Her initial complaints were headaches in the occipital and vertex regions, 
intermittent nausea and vomiting, illusory movement of the environment (from right to left), 
awkwardness in using the right hand, and diplopia on right lateral gaze 

Initial examination three years before, showed bilateral papilledema (greater on the right 
than on the left); right hypertropia (skew deviation), increasing on looking to the right; dys- 
metria, asynergia, and adiadochokinesis of the right hand, and inconstant rotatory and vertical 
nystagmus 

A suboccipital craniotomy was done, and a 4 ec. tumor was removed from the right lateral 
recess, connected with the right cerebellar hemisphere. The tumor was interpreted histologically 
as a glioblastoma multiforme, and the patient was given a course of x-ray treatments (3,300 r) 


The patient was then asymptomatic (despite the malignant nature of the tumor!) until 
one month prior to the present admission, when she developed recurrent headaches, unsteadiness 
of gait with falling to the right, ill-defined difficulty with vision, and slurring of speech. Exam 
ination showed slight adiadochokinesis with overshooting on the finger-to-nose test, dysphonia, 
increased reflexes on the right, a right Horner syndrome, papilledema, and right hypertropia, 
increasing on looking to the right. The opticokinetic response was defective on rotation of the 
field to either side. Especially noteworthy was the overshooting (dysmetria) of the eyes on 
attempted fixation, This was present to either side but was most striking when, after eccentric 
fixation the eyes returned to fixate on a point straight ahead. Then the eyes overshot the pri 
mary position by as much as 30 degrees and corrected this in approximately three cycles of 
diminishing amplitude. This was approximately symmetrical after looking to either side. The 
patient also had jerky following movements and showed an overshoot of the eyes when the 
object of regard was suddenly arrested. There was, however, no weakness of conjugate 


gaze, 
and command movements appeared to be normal 


These oscillations of the eyes occurred only 
with changes of fixation, never spontaneously. They did not appear to improve with practice 


t Thus Elschnig uses the term to indicate the nystagmus of multiple sclerosis, while Noiszew 
ski (cited by Orzechowski!) and Cogan use it in reference to nystagmus of the blind. Still 
others use it in connection with failure of binocular vision 
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(After the foregoing observations and operation, the patient was symptomatically improved at 
first. Approximately six months later, however, there was a return of the occipital headaches 


and worsening of the unsteadiness. The speech became progressively slurred and the limbs 


incoordinated. Interestingly enough, the patient complained for the first time of difficulty in 


controlling her eye movements. Examination showed the same ocular dysmetria previously 


noted. A further craniotomy revealed replacement of the entire right hemisphere by a semifirm 
vascular tumor, extending to the left side. This was subtotally removed. The patient was 
improved subjectively but showed no objective change. ) 


The overshoot of the eyes was especially noteworthy, from the examiner's point 
of view, in the following respects. The extent of the overshoot (30 degrees) was 
extraordinarily great. Yet the patient had little subjective awareness of it and made 
no correction for it on repetition of identical fixation movements. The overshoot 
on attempted fixation in the primary position was approximately symmetrical after 
dextroversion or levoversion despite the predominant unilaterality of the lesion 
and of the other cerebellar signs. The relative absence of the overshoot on lateral 
fixation as compared with fixation in the primary position may be due, as Orze 
chowski suggested, to the fact that on lateral gaze the eyes approximate their full 
power of rotation, so that any tendency to overshoot would be masked 


Case A 2.—Patient with a tumor of right cerebellar hemisphere; overshoot of the eyes on 


attempted fixation, most evident on return to primary position of gaze. 


C. S. (#93772), a 34-year-old man, has been followed for 15 years and operated upon several 
times for hemangioblastoma of the right cerebellar hemisphere 

The onset, 14 years previously, was characterized by difficulty in manipulating a pencil, severe 
occipital headache, and falling to the right. A craniotomy was done and a cyst of the right 
cerebellar hemisphere was removed, The patient was subsequently treated with x-rays (2,200 r) 

For the subsequent 12 years the only subjective complaint was difficulty in fixating a rapidly 
moving object. Then the patient began having recurrence of the occipital headaches and dizziness 


on quick movements of his head. Examination showed ataxic gait, minimal vertical nystagmus 
on upward gaze, and sustained horizontal nystagmus on gaze to the right. A second cramotomy 
at this time, two years prior to the present admission, revealed a cystic hemangioma of the 


right cerebellar hemisphere. This was excised. Subsequently the patient’s symptoms wer¢ 


improved, but he continued to have some disturbance of gait and coarse nystagmus 

For the few months prior to the present admission, the patient developed increasing unsteadi 
ness in gait, incoordination of the hands (especially on the right side), deafness of the right ear, 
numbness of the right side of the face, and diplopia. Aside from the ocular motor signs, which 
will be described subsequently, the patient showed dysdiadochokinesis, involving the right side 
especially, and mild papilledema. Another craniotomy was done, with partial removal of a 


solid hemangiomatous nodule in the right cerebellar region, attached to the lateral aspect oi 


the brain stem 


Examination of the eyes prior to the last operation showed the following additional abnormal! 
ties. Coarse horizontal nystagmus was present on gaze to either side and vertical nystagmus on 
looking up. In the primary position of gaze there was a rotatory nystagmus, mort marked in 
the right eye. A left hypertropia (skew deviation) was present in all fields of gaze but increased 
on looking to the left: there was, however, no variation in this with changes of gaze in the 
vertical fields. No true opticokinetic response was elicitable, but rotation of the drum in the 


horizontal direction released a vertical nystagmus. Of interest was the patient’s observation that 


he had difficulty in seeing while he was in motion, e.-g., while walking or riding in a car 


For the purposes of the present study, the most interesting feature was the dysmetria of the 


eye movements. This was characterized by an overshoot of the eyes on attempted fixation at 
either side but most marked on return fixation on an object straight ahead. The initial overshoot 
amounted to 5 to 10 degrees and was corrected by two to three pendular oscillations of diminish 


ing magnitude. The overshoot was usually symmetrical, so far as could be judged, after fixation 
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at either side but occasionally seemed slightly greater following dextroversion than following 
levoversion. Fixation in the primary position following gaze above or below the horizontal 
plane was accompanied by little or no overshoot 

(The patient has been followed for 21 months since the foregoing examination, Following 
the operation he had a right seventh nerve paralysis, right facial anesthesia and analgesia, and a 
right sixth nerve paralysis. The postoperative course was complicated by meningitis. This was 
however, successfully treated by intramuscular and intrathecal penicillin injections. At the 
time of the present writing the chief difficulty is the incoordination of the eyes and the ataxia of 
the limbs. The eyes show the same overshoot as that previously described. ) 


This case appears to be another instance of overshoot of the eyes most marked 


in the primary position of fixation, and approximately symmetrical after gazing to 
either side despite the predominantly unilateral nature of the cerebellar lesion. It is 
of interest that the patient volunteered that he was unable to see well while in 
motion ; a similar observation was noted in Orzechowski’s first patient. 


Case A 3.—Right cerebellar tumor; overshooting of eves, most marked on looking to 
the right 


R. W. (#378828), a 16-year-old boy, has been followed by the clinies of the Massachusetts 
General Hospital and Massachusetts Eye and Ear Infirmary for three years, with a proved 
astrocytoma of the right cerebellar tonsil 

The patient's initial symptoms began three years prior to the present study with projectile 
vomiting, diplopia, and “wobbly” functions of the hands. Examination at that time revealed 
papilledema, horizontal nystagmus on looking to either side (but coarser to the left), minimal 
left facial weakness, slight left external rectus weakness, and mild dysdiadochokinesis on the 
left. At the time of the craniotomy a tumor of the right cerebellar tonsil was found and biopsy 
done. He was then well until shortly before the present hospital admission, three years after 
the onset 

\pproximately six weeks prior to the present study, the patient developed increasing vomit 
ing and drowsiness and was noted to hold his head tilted to the left. A reexploration of the 
posterior fossa showed a polycystic tumor occupying the right cerebellar hemisphere and adherent 
to the wall of the fourth ventricle. This was subtotally removed. Convalescence was uneventful 
except that the patient showed marked dysdiadochokinesis and ataxia of the right hand 

Eye movements were examined 6 and 14 days after this operation. There were full conjugate 
movements on gaze to either side. Horizontal nystagmus was observed only on gaze to the right, 
and this only while the patient was lying on his left side. The opticokinetic response was present 
bilaterally but was asymmetrical, being fine and rapid on rotation of the field to the patient's 
right and coarse, but well sustained on rotation to the patient's left. The ocular dysmetria was 
elicited by having the patient look alternately at two objects situated approximately 15 degrees 
to either side of the primary position. The eyes then showed consistently an overshoot that was 
much more marked on gaze to the right than to the left. This was represented diagrammatically 
(Chart 1). The overshoot was corrected by several cycles of diminishing amplitude until precise 
fixation was attained 

rhe patient was again operated upon, with an attempt to remove the tumor completely. The 
marked ataxia continued, and the eyes showed a horizontal nystagmus in the primary position of 
gaze, increasing on looking to the right, and a slight vertical nystagmus on looking upward 
Che ocular dysmetria on gaze to the right remained the same as previously noted for at least 
the first month following the operation, 

(After the foregoing study the patient improved symptomatically, and neurologic examination 
six years later showed only some unsteadiness, with falling to the right and slight ataxia on 
the right. Examination of the eyes at this time showed a regular overshoot of approximately 
5 degrees on attempted moderate eccentric fixation at either side or on return to the primary 
direction of gaze. Fixation above or below the primary position or refixation in the primary 
position from an eccentric vertical point elicited no regular overshoot. The following movements 
were smooth and grossly normal. The opticokinetic response was poor on rotation of the drum 
to the patient’s right but normal on rotation to the patient's left.) 
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Unlike the previous two patients, this patient showed considerable asymmetry 


of the ocular dysmetria, at least in the early stages of his disease. The overshoot was 


consistently more marked on the side of the lesion than on the opposite side. Later, 
however, it became symmetrical. 


Case A 4.—Tumor of the fourth ventricle; unilateral overshoot of fixation 

\. S. (4376887), a 10-year-old girl, was admitted to the hospital with complaints of stumbling 
and awkwardness of the left hand, of seven months’ duration, and spontaneous movements of 
the eyes, of six months’ duration 

Examination showed an ataxic gait and a coarse tremor of the left arm on the finger-to-nose 
test and of the left leg on the ankle-down-shin test. Examination of the eyes showed a horizontal 


Chart 1.—Graphic demonstration of the overshoot on looking to the right. This method of 
demonstrating the dysmetria was suggested by an analogous tracing of limb movements obtained 
by Holmes 2° in a patient with a unilateral cerebellar injury 


nystagmus that was approximately equal to the two sides and a combination of vertical and 
rotatory nystagmus on looking upward. A striking and consistent abnormality was the over- 
shoot of the eyes when the patient attempted to fixate a point on the left side. The overshoot 
amounted to approximately 5 degrees and was corrected by several oscillations of diminishing 
amplitude. Repeated trials did not correct this overshoot, and it was present whether one or both 
eyes were open during fixation. On looking at a point in a corresponding position on the right, 
the fixation was performed accurately without any apparent overshoot. The opticokinetic response 
was well sustained on rotation of the patient's field to the left but absent on rotation to the 
patient's right 


322 


A 
a 
R 
L 
; 
fe 
oe 


DYSMETRIA—OSCILLATIONS—OPSOCLONUS 


The patient was operated upon and found to have a tumor (astrocytoma) in the roof of the 
fourth ventricle. There was some evidence that the tumor involved the left side more than 
the rigkt, but in any case it extended to the floor of the ventricle and its removal involved injury 
to the floor. Subsequently the patient had profound ataxia and complete paralysis of horizontal 
gaze to either side, in addition to the vertical nystagmus. No further testing of the eyes was 
done 


This patient had a unilateral ocular dysmetria and predominantly unilateral 


cerebellar signs associated with a tumor of the fourth ventricle extending across the 
midline. The ocular dysmetria was most pronounced when the patient looked to the 
side which was thought to be most markedly involved by the tumor. 

Case A 5—FPrimary cerebellar atrophy; overshoot of eyes on looking from either side to 


straight-forward position, most marked after levoversion; some overshoot on changing from 
eccentric fixation above to primary position. 


multiple offspring 
all unaffected 


Chart 2.—Genealogy of Case A 5. 


L. H. (#787551), a 62-year-old woman, had the presenting complaint of difficulty in walking 
This had been progressive for the past 22 years. The patient stated that nine other members 
of her family had been similarly affected on reaching middle age (Chart 2) 

The patient's difficulty began at the age of 40 with difficulty in balancing. This was especially 
evident in the dark or in going downstairs. There was also some subjective vertigo on move- 
ment. There had been some tinnitus and deafness in the right ear for the past five years and 
diplopia off and on for the past three or four years. The patient had not noted any change in her 
voice 

Aside from the abnormality of eye movements, the patient showed moderate obesity, some 
arthritis, slight enlargement of the liver, moderate dysdiadochokinesis (more on the left), 
hypoactive knee jerks and ankle jerks, and equivocal extensor plantar responses. Speech 
appeared to be less distinct than normal. The corneal reflexes and optic fundi were normal. 
There was no demonstrable hypotonia of the body musculature and no pes cavus. 
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\ horizontal nystagmus was present on conjugate gaze to either side, much coarser 
on dextroversion, and a fine vertical nystagmus on upward gaze. The eyes showed several 
cycles of oscillation, which appeared at times to be spontaneous but were more frequently 
precipitated by changes of fixation. When the patient was asked to change fixation from an 
eccentric point to one straight ahead, the eyes regularly overshot the mark by several degrees 
and attained accurate fixation only after two to three cycles of diminishing amplitude in the 
period of a second or less. This was more marked after levoversion, amounting to an overshoot 
of approximately 10 degrees. There was also an occasional overshoot of as much as 10 degrees 
after supraversion, but this was less constant than after lateral deviation. 


\lthough this case is of considerable interest as illustrating some of the clinical 
features of cerebellar atrophy, especially the hereditary background, our concern is 
w'th the ocular dysmetria, the more or less spontaneous oscillations of the eyes, and 
the subjective vertigo on movement. The dysmetria was similar to that seen in the 
previous patients except that it was somewhat asymmetric and was also present on 
changing fixation from an eccentric upward direction of gaze. The described 
oscillations of the eyes were similar to, but not as striking as, those in the patients 
to be described subsequently as having flutter-like oscillations of the eyes The 


subjective vertigo on movement was similar to that noted in the previous case 


Case A 6.—Patient with ataxia and ocular dysmetria, presumably due to neurosyphilis 


L.. H. (4776843), a 42-year-old divorcee, was admitted to the hospital because of unsteadi- 
ness of gait and personality changes 

The patient had a primary syphilitic infection 17 years prior to the present hospital admission 
Chis was treated with arsphenamine inadequately because of the development of exfoliative der 
matitis. Bismuth injections were then given weekly, but as late as 11 years after the infection 
the serum gave a positive Wassermann reaction. At this time she was given an undetermined 
amount of penicillin orally and eventually the blood tests were negative 

The present complaint of unsteadiness of gait began at about the time penicillin therapy was 
instituted, that is, six years prior to the present hospital admission. It became progressively 
worse during the next several years and was accompanied by falling to the left. The patient also 
developed progressive difficulty in using her hands for fine coordinations, such as those required 
in typewriting 


During the past year she had developed personality changes, consisting of stubbornness, emo 


tional lability, seclusiveness, and irritability. 


Examination showed the following abnormalities: spasticity of the legs with increased deep 


tendon reflexes; extensor plantar reflex on the left; adiadochokinesia with difficulty in rapidly 
alternating movements ; decreased pinprick and light touch sensation in the left foot with loss of 
position sense in the toes and of vibration sense up to the hips, and ocular abnormalities, to be 
described subsequently 


lhe first lumbar puncture revealed clear fluid with normal dynamics but with a total pro 
tein of 64 mg. per 100 ce. and a colloidal gold curve of 5555432100. The spinal fluid Wasser 
mann reaction was negative. A second lumbar puncture revealed a total protein of 60 mg. per 
100 cc., with a colloidal gold curve of 0223443110 and a negative Hinton test 


Phe patient’s pupils were 3 mm. in size and showed little or no reactivity to light and only 


slight reactivity on near focusing. Ocular movements showed full conjugate movements in all 


directions. However, when the patient was asked to fixate on an eccentric point, there was a 
definite overshoot of the eyes, which was corrected by two to three oscillations. This was par 
ticularly evident when the patient fixated on an object in the primary position after looking to 
either side. There was slightly greater overshoot on looking from left to right than from right 


to left. No overshoot could be demonstrated for vertical movements. The following movements 


were performed well so long as the object was moved slowly, but rapid movements resulted in 


irregular and anticipatory following movements. The opticokinetic response was abortive hori 


zontally and vertically, but what few following movements were made were, in turn, followed 


by an overshoot of the eves on refixation at the edge of the field 
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The topical and etiologic diagnosis in this case is not clear. Presumably the 
patient had neurosyphilis, and presumably there was involvement of the cerebellum 
or cerebellar pathways. However, the diffuseness of the lesion makes the case of 
little value other than to be included in the general series and to indicate further the 
frequency with which ataxia and ocular dysmetria are associated 


B. FLUTTER-LIKE OSCILLATIONS OF THE EYES 

The entity of flutter-like oscillations of the eyes is characterized by periodic 
movements in the horizonta) plane, lasting no more than a few seconds. These 
attacks come on spontaneously and on changes of fixation. In the latter case they 
occur at the end of the fixational movement and are then indistinguishable from 
dysmetria. Vision is momentarily reduced during the attack. 


There does not appear to have been any clear-cut description of the condition in 


the literature. Cases of it have been reported, however, with polioencephalitis. Thus, 


Strickland * reported three cases and called it “prefixation nystagmus,” § suggesting 
that it might be pathognomonic for polioencephalitis. In these cases the flutter was 
characterized by two to three oscillations of the eyes when an attempt was made 
to focus on some object. From the same epidemic, Marmion and Sandilands " 
reported a case having many of the features of opsoclonus, to be discussed sub- 
sequently. 

The entity of periodic alternating nystagmus, in which there is characteristically 
a nystagmus to one side lasting a minute or so, followed by a standstill for a few 
seconds, and then a nystagmus to the opposite side, is clearly different from the 
momentary pendular oscillations of flutter, although it, too, has been reported in 
several instances of cerebellar disease. || 


Case B 1.—Friedreich’s ataxia; flutter-like oscillations of eyes occurring im primary or 
eccentric directions of gaze, often precipitated by changes in fixation and increased by excite- 
ment; overshooting on eccentric fixation 

A. G. S. (#90563), a 29-year-old woman, presented as her chief complaint progressive 
difficulty in walking. She had no complaint referable to her eyes. The onset of the present ill 
ness was indefinitely dated to approximately 10 years of age, when it was noted that she stum 
bled frequently. At the age of 14 her hands were unsteady and she had particular difficulty in 
writing. She was first examined at the Massachusetts General Hospital and the Massachusetts 
Eye and Far Infirmary at the age of 20. At that time she showed moderate talipes varus 
deformities of both feet. Adiadochokinesis was present; there was hypesthesia of the legs. The 
patient was unable to sit or stand unassisted. Knee jerks and ankle jerks were unelicitable 
\ diagnosis was made of Friedreich's ataxia. 

The patient was not further followed until the present period of observation, nine years later 
In the meantime she had led a wheel-chair existence, developing mild worsening of her limb 
weakness and ataxia. Examination of her eyes at that time showed normal visual acuity, slight 
nystagmus on extreme conjugate gaze to either side, and flutter-like oscillations of the eyes. The 
latter occurred spontaneously as the patient gazed straight ahead but occurred also with eccen 
tric fixation and were regularly elicited with changes of fixation. The oscillations consisted of 
two to three pendular cycles having a frequency of approximately 10 cps, occurring every few 
minutes and having an amplitude of about 4 to 5 degrees. According to the patient’s mother, 
they were more frequent when the patient was excited or emotionally upset. The cycles of oscil 
lations were approximately equal, having an abrupt onset and termination without the decreasing 


§ This must not be confused with the term “fixation nystagmus” used by Luhr and Eckel '' 
to refer to functionally induced oscillations of the eyes 


References 12 and 13. 
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amplitude of the oscillations seen with dysmetria. However, when the patient was asked to look 
alternatively at an eccentric point on the right and the left side, she consistently showed an 
overshoot of the mark on the left side and attained accurate fixation only after several flutter 
like movements. No oscillations were induced on passive movements of the head. The opticoki 


netic response was normal, and there was no spontaneous vertical nystagmus 


(A follow-up letter six years later indicated no change in condition subjectively, but the eyes 


had not further been examined. Although the patient was profoundly invalided, she had mat 


ried in the meantime!) 


The oscillations in this patient were different from those previously labe:cd as 
dysmetria in that they did not show the cycles of diminishing amplitude. They 
appeared to be, for the most part, spontaneous and unassociated with any environ- 
mental factor. 


Case B 2.—lriedreich’s ataxia; spontaneous flutter-like oscillations of the eyes; overshoot of 
eyes m the pursuit movements 


R. B. (#555609), a 20-year-old man, had as his chief complaint progressive difficulty in walk- 
ing. He was one of six siblings, three of whom had progressive ataxia; the other two had died, 
one at the age of 21 and one in childhood. The patient had no complaint referable to his eyes 

The patient's mother first noted that he had unsteadiness of gait at the age of 10. This was 
not more than a wobble until 13 or 14 years of age, when his knees began to “give out,” letting 
him fall to the ground. By 15 years of age he began bumping into people and had to have sup- 
port in walking. By 17 years of age he was entirely dependent on a wheel chair. From then to 
the time of the present study he developed, in addition, slurring of speech, nystagmus, and some 
clumsiness of his hands. Yet he was able to draw well and to typewrite with one finger 

On examination he showed poor coordination on finger-to-nose and heel-down-shin tests with 
jerky movements of the arms and legs; weakness of all extremities, but especially of the legs: 
absence of deep tendon reflexes ; extensor plantar responses ; hyperextension of each large toe and 
of the first metatarsophalangeal joints, and keratosis pilaris. The conspicuous feature as regards 
the eyes were the flutter-like oscillations, consisting of two to three rapid pendular cycles, occuring 
spontaneously while the patient fixated an object. These occurred one to two times a minute 
and were not accentuated by covering one eye, by flashing a light in one eye, or by eccentric 
fixation. They were present for fixation at a distant or a near point. The patient volunteered 
no complaint in regard to the oscillations and was unaware of them when they occurred. Conju 
gate movements of the eyes were full to either side, with only a slight horizontal nystagmus on 
extreme lateral gaze. The following movements, however, were definitely poor, and in attempting 
to fixate a rapidly moving object, the patient often anticipated the position of the object, result 
ing in a jerk-like movement and the appearance of overshooting (dysmetria?). The opticokinetic 
response was present bilaterally. An additional ocular feature was marked photophobia with 
redness and lacrimation on exposure to bright lights 


The patient was believed to manifest a typical instance of Friedreich's ataxia, presumably 
familial 


(The patient's eyes have not been further studied, but follow-up correspondence with the 
patient six years after the foregoing observations revealed that he developed further incoor 
dination of his hands; however, he remained mentally alert.) 


Che flutter-like oscillations in this patient were identical with those in the fore- 
going patient. In addition, however, it was noted that the patient had an inability 
to make smooth following movements. Also noteworthy, and unexplained, was the 
severe and persistent photophobia. 


Case B 3.—Presumed vascular lesion of the cerebellum or cerebellar pathways; pendular 
oscillations of the eyes on attempted fixation; overshooting in pursuit movements. 

G. P. (#583143), a 6l-year-old man, had had hypertension for some time but had been rela 
tively asymptomatic until six weeks prior to admission. At that time he awoke with severe ver- 
tigo and fell out of bed. He had some vomiting and noted a left-sided headache. After this he 
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remained stuporous for eight days, having to be aroused to take nourishment. Finally, he regained 
alertness but continued to complain of vertigo which was most annoying when he moved his head 
or attempted to walk. Two weeks before entry he began to notice diplopia 

Physical examination revealed a blood pressure of 230/140. Neurologic examination showed, 
aside from the abnormality in the eyes, a slight weakness of the muscles of the left side of the 
face and the left upper extremity. There was an intention tremor of the right hand and a coarse 
tremor or ataxia of the left hand. The patient tended to fall to the left irrespective of the head 
position and had difficulty in walking. The reflexes and sensory system were normal. Cerebro 
spinal fluid was under normal pressure, with a total protein of 42 mg. per 100 cc Phe skull 
x-rays were not remarkable. The electrocardiogram suggested hypertensive and coronary heart 
disease 

The patient reported improvement in his subjective symptoms Curing the next two months 
and was found to have less ataxia and tremor He still had trouble getting to his feet, however, 
and walked with a broad base. 

The especially noteworthy abnormality of the eyes was the inability to hold fixation on an 
object. Instead, the eyes showed pendular oscillations over an are of 5 to 7 degrees with a rate 
of approximately 3 cps. Yet when no attempt was made to fixate an object, the eyes were sta 
tionary in the primary position. Further, the patient was unable to make any smooth following 
movements but, instead, showed a series of quick cogwheel movements, similar to those which 
are executed when a person with normal eyes tries to look slowly from one object to another 
Opticokinetic response was completely unelicitable. Yet command movements were executed 
fully and promptly except for the oscillations on final fixation 

Vertical nystagmus was occasionally noted on upward gaze. Caloric irrigation of the ears 
resulted in normal nystagmic response except that stimulation of the horizontal canals was pro 
ductive of a longer-lasting nystagmus than stimulation of the vertical canals. The pupils were 
approximately 3 mm. in diameter. The visual fields were full. The acuity was 20/30 in each 
eye. The fundi showed moderate hypertensive and arteriosclerotic changes in the retinal vessels 

No detailed follow-up observations were made of his eyes, but a casual observation two 
months after the foregoing examination is said to have shown improvement in the eye 
movements 

(No further examination was made, but the patient died two and a half years later, after a 
brief coma of several days. Lumbar puncture at that time showed a grossly bloody spinal fluid 
with an initial pressure of 750 mm. There had been a bilateral extensor plantar response. The 


pupils were small and equal. No autopsy was done.) 


This patient apparently had a vascular accident involving the cerebellum or 
cerebellar pathways. The ocular motor manifestations were characterized by pendular 
oscillations of the eyes on attempted fixation and inability to make smooth following 
movements. The oscillations in this patient differ from those in the two previous 


patients in having a slower frequency and in being more definitely related to fixation, 


Case B 4.—Platybasia with herniation of cerebellar tonsils through the foramen magnum; 
intermittent flutter-like oscillations unrelated to changes of fixation; overshooting on gase to 
either side 

C. H. (4480205), a 16-year-old boy, was admitted to the hospital with a chief complaint of 
progressive unsteadiness of gait for five years. He had also had bilateral occipital headaches, 
vertigo, and diplopia, all provoked by sneezing. He was studied one year previously in the hos 
pital, where it was noted that he had nystagmus, slight impairment of coordination in finger-to 
nose and heel-down-shin tests, hyperreflexia of limbs, some spasticity, bilateral extensor plantar 
response, and bilateral ankle clonus. A lumbar puncture revealed no abnormality 

In the year preceding the present admission the patient had become progressively ataxic and 
the headaches following sneezing had continued. Neurologic examination showed the samc 
abnormalities as previously noted. The eyes showed intermittent flutter-like oscillations in the 
primary position of gaze; these were apparently not related to changes of fixation. However, 
when the patient attempted to hold fixation during passive movements of the head, he showed 
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abnormal jerky movements of the eyes. The patient was aware of a “jumping” of objects looked 
at during these oscillations. When asked to fixate on an eccentric object, he consistently over 
hot the mark by several degrees. On his looking to either side more than 20 degrees, a coarse 
horizontal nystagmus developed, while a vertical nystagmus developed on looking downward 
rhere was considerable variation in the nystagmus with different postures of the head: Tilting 
the head to the left shoulder while the eyes were fixating straight ahead brought out a horizontal 
nystagmus with fast component to the right; no nystagmus was induced by similar tilting of the 
head to the right shoulder; the vertical nystagmus was accentuated by bending the head forward 
The opticokinetic response was normal. The fundi and fields were normal 

A combined pneumoventriculogram showed only absence of filling of the fourth ventricle 
However, lateral films of the skull and cervical spine showed the odontoid process and anterior 
mass of the atlas partly above Chamberiain’s line, making the diagnosis of platybasia 

(Since the foregoing period, the patient has been followed for six years. The ataxia increased 
somewhat, and the speech became slurred. Eventually an occipital craniectomy was done. The 
laminae of the first cervical vertebra were found to be closely approximated to the foramen 
magnum and in an essentially normal position. The second and third cervical spines were 


sharply deviated to the left. When the laminae of the first and second vertebrae were removed, 
there was found a 2.5 em. herniation of the cerebellar tonsils, especially extensive on the left 


Postoperatively there was considerable improvement, but the nystagmus was still present on 
gaze to either side six months after the operation. However, vertical nystagmus could not be 
elicited. Ankle clonus and dysdiadochokinesis had also disappeared.) 


The diagnoses considered in this patient were tumor and degenerative disease 
of the cerebellum. The relation of the patient’s symptoms to sneezing, however, led 
to the suggestion of platybasia, a diagnosis which was subsequently confirmed by 
x-rays and by surgery. The noteworthy ocular abnormalities were the spontaneous 
flutter-like oscillations and the inability to hold fixation with passive movements 
of the head. 


Poliomyelitis; transtent occurrence of flutter-like oscillations on changes of 
fivatton 
Kk. BF. (4752470), a 17-year-old college student, was admitted to the hospital with a chiet 
complaint of aching in the back and leg muscles of two days’ duration 
lwo days prior to the onset of the present symptoms the patient had a “cold,” characterized 
hy headache, dizziness, and postnasal discharge. She then developed an ache in the muscles of 


her thighs, calves, and back; generalized weakness ; fever, and transient blurring of vision 
Examination disclosed a stiff neck, tenderness of lumbar muscles, absence of the left ankle 

jerk, poor extension of the right elbow, and leucocytosis of 10,000 to 12,000 per cubic millimeter 

lumbar puncture revealed cloudy fluid with 40 red blood cells and 372 lymphocytes per cubic 


millimeter. The eyes showed flutter-like oscillations whenever the patient changed her fixation 


his was characterized by three to four rapid pendular movements, with an amplitude of not 
greater than 5 degrees, just before the eyes fixated an object. This was associated with transient 
blurring of vision, but no illusory movement of the environment. The oscillations did not occur 
unless the patient changed fixation and were absent with closure of the lids. They occurred on 


looking to either side or straight ahead. The patient’s ocular excursions were full, without 


nystagmus or diplopia 


On the basis of the monocular findings, the diagnosis of poliomyelitis was made; her illness 
coincided with a mild epidemic 

Che patient was followed for three months from the onset of her symptoms. The oscillations 
on fixation were maximal within the first two to three days. By the end of the first week they 
were distinctly less, subjectively and objectively, and by the end of the second week they were 
only occasionally present. However, they were still present to some extent as long as six weeks 
after the onset. As improvement occurred, it was noted that the fixation oscillation decreased 


with practice. The left lez showed residual paralytic signs, requiring a brace, but no bulbar 


signs, other than those in the eyes, occurred at any time during the 


illness 
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This patient had flutter-like oscillations of the eyes on attempted changes ot 
fixation, occurring during an attack of poliomyelitis. It is apparently the same 
phenomenon as reported by Strickland ® in three patients with poliomyelitis and 1s 
essentially the same ocular abnormality as noted in_ the foregoing patients with 


cerebellar disease. 


Case B 6.—Altavia, irritability, and episodic oscillations of the eyes in an infant; encephalitis 


of undetermined type. 


K. J. (C. H. #265471), a 21-month-old girl, was admitted to the Boston ¢ hildren’s Hospital 


because of unsteadiness of gait, irritability, and peculiar eye movements of 10 weeks’ duration 
Phere had been a tremor of the right arm of six weeks’ duration. Prior to the onset the patient 
had walked well and had developed normally 

Examination showed considerable unsteadiness in sitting or standing and a gross tremor of 
the extremities. Walking resulted in an ataxic gait, with wide base but no unilateral features 
Somatic reflexes and sensation were normal. The eyes showed episodes of jerky movements 1 
the horizontal direction. These were pendular, consisting of two to three rapid oscillations of 
approximately equal amplitude occurring as often as several times a minute and lasting no more 
than a second. They appeared to be exaggerated by attempted fixation 

A lumbar and a cisternal pneumoencephalogram were interpreted as normal, but the cerebro 
spinal fluid showed 6 lymphocytes per cubic millimeter on the lumbar tap and 10 lymphocytes per 
cubic millimeter on the cisternal tap. A tentative diagnosis of encephalitis was made 

In the subsequent few weeks the patient’s ataxia lessened and the abnormal eye movements 
disappeared. A follow-up letter several years later was answered with the information that the 


child was entirely normal 


The oscillations of the eyes in this patient were one of the major presenting 
complaints. The other neurologic abnormalities pointed to involvement of cerebellum 
or cerebellar pathways predominantly. 

Case B 7.—Atavia, irritability, and episodic oscillations of the eyes in an infant thought to 
have encephalitis 


P. N. (C. H. #265800), a 32-month-old child, was admitted to the Boston Children’s Hospital 


with the complaints of loss of control of the legs, back, and eyes. The patient was a neighbor and 
friend of the patient in the preceding case (Case B 6). 

Until three months prior to the present hospital admission the patient was said to have been 
well. She then became increasingly irritable. Five weeks prior to the present admission she 


developed “blind staggers,” with unsteadiness of her gait. This progressed to total inability to 


walk, weakness of her back, and eventual inability to sit up. Two days prior to the present 


admission she developed a temperature of 103 F. and was noted to be unable to “focus the eyes.” 
Examination showed a tremor of the left hand and arm and occasional shaking of the head but 
no other neurologic abnormality. The motor reflexes and sensation were normal. The eyes 


showed spontaneous horizontal oscillations, pendular in type, occurring in several cycles at a time 
and aptly described as jumping movements. The oscillations were approximately of equal ampli 
tude and showed no slow component. They occurred several times a minute. The opticokinetic 
response was normal, and rotation of the body resulted in a normal vestibular type of nystagmus 

\ lumbar puncture showed normal spinal fluid without cells. Inoculation of the spinal fluid 
into mouse brains yielded negative results. A pneumoencephalogram was interpreted as normal 

A tentative diagnosis was made of encephalitis. 

Within the next few weeks the patient’s temperature subsided, the eye movements returned to 
normal, and the ataxia decreased. After discharge from the hospital she was said to have had a 
relapse, with recurrence of “jumping” of the eyes and inability to walk, lasting several days 


Examination one year and four years after the above study showed no abnormal eye move- 


ments, but there was poor coordination of extremities, occasional ankle clonus, tremor of arms 
on fatigue, and some mental retardation 
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\s in the preceding case, this patient had intermittent oscillations of the eyes 
due to an obscure but temporary intracranial condition that was believed to be some 


type of encephalitis. Cerebellar signs were the conspicuous neurologic features. 


CAseE B &.—Degeneration of cerebellum; flutter-like oscillations of the eves precipitated 
changes in fixation 

( \. M. (#547845), a 10-year-old girl, was referred to the hospital on account of difficulty 
with her gait. At the age of 6 years she was noted to stagger and walk with a wide base. Sine: 
this time she had not appeared to grow normally and had become progressively ataxic 

kxamination showed underdevelopment, ataxia, scoliosis, pes cavus, absence of ankle and 
knee jerks, equivocal plantar response, grossly abnormal finger-to-aose aad heel-to-shin tests, 
and intermittent oscillations of the eyes. This piccure was interpreted as indicating Friedreich's 
or Marie's cerebellar degeneration. The oscillations of the eyes were pendular-like movements, 
manifest especially on changes of fixation, most especially on looking down. 7 hey were present, 
however, in all fields of gaze. There was no further evidence of nystagmus or other ocular motor 
abnormality. The fundi, however, showed some gliosis of the discs. attenuation of arteries, and 


widespread pigmentation in the periphery; this was interpreted as indicating retinitis pig 
mentosa 


The investigation of the patient was interrupted by the death of her father (from amyloido 
sis) and never completed. Three months after the foregoing admission she developed polydipsia, 
polyuria, and polyphagia with nausea and vomiting. She was admitted to another hospital, where 
her blood sugar was found to be 837 mg. per 100 cc. and where. despite insulin, she died of 
cardiac failure. No autopsy was done 


Ihis patient apparently had multiple abiotrophies. The flutter-like oscillations 
were presumably attributable to the cerebellar degeneration 


CASH 9.—Hydrocephalus of undetermined etiology; intermittent flutter-like oscillations of 
the eyes, often associated with changes of fixation 


}. ©. (4562537), a 9-month-old baby, was referred to the hospital because of retarded neuro 
muscular development and possible blindness. Delivery had been normal. At the age of 3 or 4 
months he was unable to hold up his head and had questionable spasticity of the extremities 
With a presumed diagnosis of hydrocephalus, a ventricular tap was done in the fourth month 
This is said to have yielded a bloody fluid on the left side Subsequently the patient showed 
improvement in the spasticity, but coordination was markedly defective and the patient did not 
eem to fixate normally with his eyes 


Examination showed no striking neurologic abnormality, Ophthalmologically, he showed a 


peculiar lack of fixation on an object when his attention was relaxed. His eyes were then 
irected slightly upward. Nevertheless, he would fixate an object at times and follow it about in 
all directions without apparent dissociation of the eyes. He did appear, however, to be more 
reluctant to look to the left than to the right. Especially noteworthy were the intermittent 
flutter-like oscillations of the eyes. These were present particularly on changes of fixation and, 
according to the nurse, especially on first awaking. A pneumoencephalogram was done and 
revealed slight dilatation of the lateral ventricles, suggestive of mild hydrocephalus 

(No diagnosis other than hydrocephalus was made, but a follow up letter indicated that the 
baby's head continued to enlarge and a repeat ventriculogram done one year later indicated 
turther abnormal enlargement of the ventricles and cerebral atrophy. The baby subsequently 
ched, and no autopsy was done.) 


\lthough of interest as occurring in an infant, the flutter-like oscillations in this 
patient have only limited significance, since the etiologic diagnosis must remain 
obscure. 

Case B 10.—Metastatic carcinomas in left frontal and right cerebellar lobes: intermittent 
flutter-like oscillations of the eyes in all directions of gaze 

C. Y. (#732388), a 68-year-old man, was admitted to the hospital with the chief complaints 
of ditheulty in walking and a feeling of lightheadedness of three to four months’ 
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right-sided seizures of two months’ duration. Examination at the onset, three months previously, 
is said to have shown nothing abnormal other than horizontal nystagmus on gaze to the right 
\bout two months previously he began to have convulsions, beginning in the right hand but 
without any loss of consciousness. He also began to veer to the right in walking. All these 
symptoms had become progressively worse to the present 

On examination the patient was unable to perform any fine acts with his right hand and had 
a considerable impairment of the finger-to-nose and heel-down-shin performance on the right 
There was a positive Hoffmann reflex on the right with unsustained right ankle clonus. The 
eyes showed intermittent flutter-like oscillations, coming on as often as several times a minute 
and characterized by two to three cycles of rapid pendular oscillations These were present in 
all directions of gaze. On forced closure of the lids there was consistent deviation of the eyes to 
the right ‘ 

An arteriogram done on the left showed a depression of the middle cerebral artery and a shitt 
of the left anterior cerebral artery to the right. A left frontotemporal craniotomy was done, dis 
closing a superficial tumor of the left frontal cortex. Histologically this was found to be a 
metastatic carcinoma. The patient remained comatose after the operation and died several days 
later. Autopsy disclosed an additional metastatic tumor in the right cerebellar lobe, with a 
primary site in the kidney 


\Ithough complicated by cerebral tumor, the neurologic basis for the flutter-like 
oscillations of the eyes in this patient was presumably the cerebellar tumor, Insufh 
cient tests were done to know whether or not there was ocular dysmetria in addition 
to the flutter oscillations. 


Case B 11.—Progresstve degeneration of the spmal cord and brain stem; flutter-like oseilla 
tions of the eyes occurring with and without changes of fixation 

M. H. (4553938), a 29-year-old woman, had as a chief complaint difficulty in walking. Sh 
had no complaint referable to her eyes 

She first noted difficulty in walking at 15 years of age. This worsened over the next several 
years and was occasionally accompanied by incontinence. She apparently had been treated 
with quinine and exercises. Examination at the time of admission showed bilateral spasticity, 
extensor plantar responses, adiadochokinesia of the tongue, hyperreflexia of the extremities 
incoordination of the hands, scanning speech, and flutter-like oscillations of the eyes. These 
occurred every minute or so while the patient was fixating but were especially provoked by 
changes in fixation, especially when the patient looked down. They consisted of two to three 
pendular cycles over a 3- to 4-degree are. Except for these movements there were no nystagmus, 
limitation of gaze, diplopia, or other ocular abnormality 

X-rays of the skull were normal (no evidence of platybasia), and pneumoencephalography 
showed no abnormality. A tentative diagnosis was made of progressive spinal cord disease 
or multiple sclerosis. A follow-up letter four years later indicated that she had become pro 
gressively worse, having become incontinent and unable to walk unassisted. This patient appar 
ently had Friedreich's ataxia or some allied degenerative disease and had the same flutter-like 
oscillations as did similar patients in this series. 


C. OPSOCLONUS 


The name opsoclonus was given by Orzechowski! to those ocular movements 
picturesquely described as an agitation of the eyes because of their alleged similarity 
to myoclonus in other motor systems. Opsoclonus differs from “flutter” in’ being 
more sustained, totally irregular, and occurring in the vertical, as well as the hori 
zontal, plane. It differs, moreover, from nystagmus in not being rhythmic. Orze 


chowski described the movements as an ocular hyperkinesia “donnant impression 


d’une grande agitation des globes oculaires, chaotique, variable et presque impossible 


a analyzer.’ is observations were based on the study of eight patients with non 
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epidemic encephalitis who also had a generalized “trembling.” No pathologic studies 
were available to Orzechowski, but the clinical symptoms suggested to him that the 
responsible lesion was in the mesen« ephalon. 

\iter Orzechowski's description and his naming of the symptom, several further 
cases were said to have been reported in the Polish literature" These were not 
available to me, but Orzechowski accepted them as genuine. In addition, Sicard 
and Kudelski ' 
of encephalitis and called it myoclonie oculare ence phalitique. Marmion and Sandi- 


lands !! reported a case which they interpreted as one of opsoclonus with epidemic 


" reported a case in which the symptoms came on soon after the onset 


polioencephalitis. The movements in that case. however, were described as occurring 
just before fixation and therefore suggest that the abnormality was one of dysmetria 
or flutter rather than opsoclonus. 


Case C Encephalitis ; continuous irregular movements of the eve in the horizontal, 
vertical, and rotary directions 


I. L. (4735096), a 61 year-old man, was referred to the hospital on account of twitching 
of the eyes, fever, difficulty in swallowing, and difficulty in phonation. 


rhe duration of the present illness was one week \t the onset the patient had suddenly 
felt tired and drowsy. This was followed by slurring of speech. The following day the patient's 
wife noted twitching of the eyes and the eyes tended to roll upward. He then developed 


difficulty in both swallowing and phonation, a shaking spell, temperature of 105 F.. and pro 


gressive stupor. Lumbar punctures revealed 10 to 40 lymphocytes per cubic millimeter 
-xamination showed disorientation, bilateral extensor plantar responses, and irregular 
conjugate “dancing” of the eyes in horizontal, rotatory and vertical directions rhese ocular 


movements were not associated with posture or environmental factors They were continuous 
and of varying amplitude. They were not lateralized Often the movements were 


with blinking of the lids. 


associated 


rhe patient rapidly developed paresis of both arms and legs and sank into an agitated 
coma. ven in coma the irregular oscillations of the eves continued. After a period of extreme 
restlessness, he developed respiratory difficulty and died \utopsy revealed an encephalitis 
characterized by perivascular lymphocytic infiltration chiefly in the hypothalamus, 


and pons. The cerebral cortex and basal ganglia were normal 


midbrain 


Noteworthy in this patient was the total irregularity of the eve movements, 
giving the impression aptly described as “chaotic agitation.” 


Case C 2.--Unexplained stupor and restlessness* continual oscullations of the eyes: death 

C. M. (#494536), a 53-year-old woman, was referred to the hospital for study on account 
of generalized weakness, difficulty with speech, inability to walk, and vomiting of four weeks’ 
duration. Examination revealed stupor and disorientation, dysarthric speech, 
slight relative hyperreflexia on the right, and continual oscillations of the eyes 
horizontal, having a variable amplitude, but often as much as 25 degrees, giving the impression 
that the patient was looking voluutarily from side to side but unassociated 


incontinence, 


The last were 


with any environ 
mental stimulus. Many of these oscillations were accompanied by a blink of the eyelids and 


occasionally deviation of the eyes to the left, appearing synchronous with flexion of the left 


arm. The opticokinetic response could not be elicited in any direction. There was no dissocia 


tion of the eyes, and the corneal reflexes were intact. The patient's course was progressively 
downhill. She had several convulsive episodes involving the hands only. She was restless 
and resistive most of the time. Ventriculograms were inconclusive. The cerebrospinal fluid 
was normal, Suggested diagnoses were tumor, Schilder’s disease, and vascular accident. Th. 
patient died, and an autopsy permit was not granted 


{ References 14 and 15 
#Case presentation in Case Records of the Massachusetts General Hospital.!7 
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DYSMETRIA—OSCILLATIONS—-OPSOCLONUS 


This patient had more or less continuous horizontal oscillations of the eves ot 
varying amplitude, associated with stupor and restlessness but unassociated with 
any known environmental factor. The etiologic diagnosis was uncertain. 


RESUME AND COMMENT 

The patients described in this report were seen by me over a period of approxi 
mately 10 years. The observations were initially made as part of the routine exam 
nation, without any preconception of describing them collectively. In consequence, 
they lack uniformity in many details. It will be the purpose of this report to sum 
marize what observations have been made and to make such generalizations as seem 
justified, 

Six patients with ocular dysmetria are reported. This symptom consists of an 
overshoot (occasionally an undershoot) of the eyes on attempted fixation, followed 
by several cycles of oscillations of diminishing amplitude until precise fixation ts 
attained. The overshoot may occur on eccentric fixation but is usually most evident 
on refixation in the primary position of gaze. Ocular dysmetria occurs with cere 
bellar disease * and is obviously analogous to cerebellar dysmetria of the limbs. It 
may be lateralized but may be approximately symmetrical even with predominantly 
unilateral lesions of the cerebellum. 

Ocular dysmetria is certainly not present in all patients with cerebellar disease, 
nor even in all patients with gross nystagmus of cerebellar origin, but it 1s probably 
commoner than the paucity of reports would indicate. It would appear likely, as 
suggested by Orzechowski, that the general failure to recognize it is simply due to 
the fact that tests to elicit it have not heretofore been part of the neuro-ophthalmo 
logical examination. 

I have not seen ocular dysmetria in any other condition (so long as good visual 
acuity was present) than that involving the cerebellum or cerebellar pathways, and 
therefore it has great localizing value.+ But the phenomenon is said to occur also 
in otherwise normal persons, and Orzechowski refers to it as being present in overly 
conscientious but maladroit persons. 

From the physiologic point of view, the presence of ocular dysmetria in these 
patients is of interest in suggesting that the cerebellum is normally concerned in the 
arrest of eye movements in the act of attempted fixation. The extraordinarily precise 
way by which fixational movements are executed has never been understood. It 
would appear from these cases that in some way the cerebellum dampens the eye 
movements as the object of regard is approached. 

Kleven patients with what is called “flutter-like oscillations” of the eyes are 
described. These oscillations are often spontaneous but more frequently are pre 
cipitated by changes of fixation. In the latter case they differ from dysmetria in 
being cycles of approximately equal amplitude, but they are like dysmetria in con 
sisting of only two to three cycles of oscillation, The amplitude of the oscillations is 
usually only a few are degrees, and the rate is of the order of 10 eps. 


* An inability to hold fixation and an overshoot of the eyes have been described in patients 
with lesions in the right parietal region (Paterson and Zangwill '*), but such movements appear 
to be disturbances of attention rather than primary disturbances of fixation 


+ A possible exception to this is loss of labyrinthine function. I have recently seen a patient 
with inexcitable labyrinths resulting from streptomycin medication in whom there was an over 
shoot of the eyes on attempted fixation 
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Lhe diagnoses in the 11 patients with flutter-like oscillations were Friedreich's 
or Marie’s ataxia (3 cases), encephalitis (3 cases), platybasia (1 case), vascular 
accident (1 case), hydrocephalus (1 case), metastatic carcinoma (1 case), and mul- 


tiple sclerosis (1 case). In all patients the cerebellar signs were outstanding and one 


may justifiably inter that the eye signs were also due to the cerebellar disease. The 
onset and duration of the eye signs corresponded to the onset and duration of the 
ataxia. While nystagmus was present in some, but not all, of the patients, the vision 
was normal or, in the case of the infants, inferred to be normal. 

In some of the patients with flutter-like oscillations there was also a dysmetria 
and a pathologically jerky following movement, often with an overshoot on the 
pursvit movement. Ividently the cerebellum is of importance not only for the arrest 
of the fixational movements but for the maintenance of fixation that has been 
attained, 


Like ocular dysmetria, to which they must be closely related, flutter-like oscilla 
tions of the eyes would appear to be characteristic of cerebellar disease. 

Whether dysmetria and flutter-like oscillations are included under the heading of 
nystagmus depends on how broadly the latter is defined. In any case, they are 
discrete forms of eye movements, differing from other forms of nystagmus in occur 
ring chiefly in brief cycles about the point of fixation. 

Iwo cases of opsoclonus are presented. The first of these is similar to that 
deseribed by Orzechowski in the occurrence of totally irregular eye movements in 
an unconscious patient with encephalitis. The second patient, with undiagnosed 
stupor and restlessness, had eye movements that were similarly rapid and irregular 
but limited to the horizontal plane. In both these patients the eve movements were 


more rapid than those drifting movements seen often in unconscious patients '” and 
in patients with lesions in the region of the angular gyrus '*; they gave the impres 
sion of irritative phenomena. The neurologic basis for these movements is obscure. 
Unlike ocular dysmetria and flutter, there is no substantial basis for believing that 
they are cerebellar in origin. The reason for including them in the present report ts 
that they may be confused with flutter. Thus, it was not entirely clear at first that 
Case B 7, in the flutter-like cases, was not in fact an instance of opsoclonus. 
Similarly cases from one and the same epidemic of polioencephalitis have been 
described as having eye signs that are typical of “flutter” and interpreted as having 
opsoclonus.£ The significance of the two conditions, however, appears distinct, and 
the differential diagnosis should offer no great difficulty if one is aware of their 
distinction. 


CONCLUSIONS 


Ocular dysmetria, characterized by overshoot of the eyes on attempted fixation, 
and flutter-like oscillations of the eyes, characterized by episodic cycles of pendular 

movements with or without changes in fixation, are significant signs of cerebellar 

(lisease, They may show overlapping in one and the same patient. It may, accord- 

ingly, be inferred that the cerebellum normally operates in the arrest of fixational . 
movements and in the maintenance of gaze. The entity of opsoclonus ts distinct from 

ocular dysmetria and flutter-like oscillations and is not necessarily indicative of 

cerebellar disease. 


t References 9 and 11 
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CYSTINE CRYSTALS IN THE CORNEA AND CONJUNCTIVA 


EVERETT L. GOAR, MD. 


HOUSTON, TEXAS 
AND 


G. WALTER DE LA MOTTE, M.D. 
COLUMBUS, OHIO 


YVYSTINOSIS is a metabolic disorder that is better known to pediatricians than 
to ophthalmologists. The reason is that all of the victims are infants and chil 
dren and do not live to become adults. Most of the discussion concerning the 


condition is in the pediatric literature, where the disorder may be known by various 
names, such as the de Toni-lFanconi syndrome, renal rickets, or intractable rickets. 
McCune and associates,’ in discussing the group of cases with hypophosphatemic 
rickets, renal glycosuria, and acidosis, occasionally accompanied by cystinosis, 
remarked, “The state of the subject remains confused; it is, however, not quite 
chaotic.” It is certainly confusing to one who is not skilled in biochemistry. 

At this writing only three cases have been reported in the American ophthalmic 
literature—those of Walsh and his co-workers * and that of Kennedy.* We wish to 
add two cases, as it seems certain that the condition is not rare but that many cases 
have not been recognized because of the secant publicity in the ophthalmic journals. 

surki * in 1941 reported the first cases of cystine crystals in the corneas and 
conjunctivas of a 7-year-old child. He demonstrated the crystals by biopsy of the 
conjunctiva and proved they were cystine by chemical tests. In his case the crystals 
occupied the whole stroma of the cornea, but the epithelium was not affected. Burki 
was able to see the crystals in the ocular conjunctiva with the biomicroscope. At 
autopsy crystals were also found in the uvea and episclera and a few in the sclera, 
hut none in the lens, vitreous, or retina. Douglas ° reported a similar case in 1950 
and stated that he had seen four others at the Children’s Hospital. 


Cystine is an amino acid, one of about 22 that have been isolated as an end 
product of protein decomposition. It will be recalled that when protein is broken 


down by hydrolysis it passes through the following stages: (1) proteoses, (2) 


peptones, (3) peptides, and (4) amino acids. Cystine is found in most tissues of the 
body and is one of the three known amino acids containing sulfur, the other two 
hemg cysteme and methionine, These serve a useful purpose in metabolism, espe 
cially in detoxication mechanisms. 

Cystine was the first of the amino acids discovered. In 1810 Wollaston ‘ isolated 
a crystalline substance from a urinary calculus and called it cystic oxide. Apparently 


From the Department of Ophthalmology, Baylor University College of Medicine, Houston, 
Texas 

Read at the 89th Annual Meeting of the American Ophthalmological Society, Hot Springs, 
Va., May 28, 1953 


* References 4 and 5 
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he did not realize that it contained sulfur. In 1831 Berzelius * recognized this fact 
and changed the name to cystine. Normally cystine is not found in the tissues of the 
body in crystalline form and can only be recognized by chemical reactions. It is 
only when a strange disorder of metabolism occurs that it is deposited in certain 


Fig. 1 (Case 1).—Charles S., aged 24% years 


tissues as hexagonal, polyhedral, or quadrilateral crystals. The basis of this metabolic 


fault is unknown, but cases have been reported in which consanguinity and inherit- 
ance seemed to play a part 

(of the 28 cases of intractable rickets, MeCune and his co-workers collected only 
5 in which a diagnosis of cystinosis had been made, Apparently the eyes were not 
examined in this series, however, dependence being made upon chemical findings 
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Many of his patients had nondiabetic glycosuria with hypophosphatemia, and all had 
poor bone caletfieation. None of the cases in the American pediatric literature mad 


mention of the eyes being affected. Cystinosis was extremely difficult to diagnose 


during life until the eye signs were discovered. Henceforth the diagnosis should he 


fairly simple 
REPORT OF CASES 
Cast 1.—Charles S., a white boy, was born Oct. 2, 1949, after normal labor. He 


fourth child, all the siblings being normal. There was no history of consanguinity in the a: 


big. 2 (Case 1).—Long bones, showing rachit’c changes 


and no familial disposition to rickets. The birth weight was 9 Ib. 10 oz. (4,338 gem.). The child 
developed normally until the eighth month, after which he made little appreciable progress and 
lus physical condition seemed to deteriorate. He had a very poor appetite, suffered from obstinate 
constipation, and drank a great deal of fluid. He entered Jefferson Davis Hospital Sept. 21, 1951 
\t that time he weighed 17 Ib. 14 02. (8.1 kg.). The weight of a normal child of 2 vears is 26 
lb. 7 oz. (12 kg.). His height was 28 in. (71 em.), as compared with the normal of 3354 in 
(84.8 em.). He had a rachitic rosary, a protuberant abdomen, and a square head and seemed 
mentally retarded. He had no teeth. Laboratory examination revealed the following: R.BA 

4,230,000; Hb 11 gm. per 100 cc.; W.B.C. 9,300: neutrophiles 36% ; lymphocytes 48% ; eosino 
philes 7% ; mononuclears 9%. Most of the urinary examination showed 1 + reactions for 
albumin and a reducing substance, but cystine crystals were never found. The glucose tolerance 
test gave a flat curve. Chemical studies were not very helpful. The serum sodium, calcium 
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Fig. 3 (Case 1).—Right, biomicroscopic appearance, diffuse illumination ; 
biomicroscopic appearance, direct illumination; »% 35 


Fig. 4 (Case 1).—Microscopic appearance of cystic crystals in conjunctival biopsy. 
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potassium, and chloride contents were normal. The serum phosphorus was consistently low 
(2.2 mg. per 100 cc.). The urea nitrogen was about half that of normal. Sternal puncture was 


done, but no cystine crystals were found in the marrow 


\fter a six-month stay in the hospital during which he received huge doses of vitamin D and 
other therapy, the child improved somewhat. He stood and walked with assistance, smiled and 


Fig. 5 (Case 2).—Frances B 


played, but was apathetic. He then had 20 teeth, which is normal for his age. Beading of the 
ribs was still present; kyphosis had begun; there was lateral bowing of the tibias and fibulas, 
and enlarged knees. At this juncture the resident ophthalmologist was asked to examine the eyes 

The examination revealed nothing by the ordinary methods of illumination. The corneas 
seemed clear, as in normal eyes. When they were examined with the low power of the biomicro- 
scope, a startling appearance of the corneas was noted. The entire superficial layer of both 
corneas was studded with tiny white dots, giving the corneas the appearance of having bee: 
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sandblasted. With fluorescein there were small staining areas, showing that the epithelium was 
somewhat affected. Under high power these dots became iridescent crystals, but it was impossible 
to determine their shape. The crystals were confined to the superficial third of the cornea. None 
could be seen in the conjunctiva, doubtless because of lack of a contrast background. Corneal 
scrapings were made, but no crystals were found. A piece of conjunctiva was snipped off, and 
no crystals were found in the fresh tissue. When the piece of conjunctiva was stained with 
hematoxylin and eosin, many nests of polyhedral, hexagonal, and quadrilateral, doubly refractile 
crystals were easily seen. Because of the difficulty of obtaining more biopsy material, we made 
no attempt to prove by chemical test that these were cystine crystals, but we believe the appearance 
of the crystals is sufficiently characteristic to permit their classification as such 


Case 2.—Frances B., aged 9 months, entered Hermann Hospital, Houston, Aug. 7, 1947 
She was an only child and seemed normal at birth and for a few months afterward, when she 
developed polyuria and polydipsia. She was found to have an infection of the urinary tract, 
which yielded to treatment, but the thirst and polyuria persisted. Urinalysis revealed an unidenti 
fied reducing substance and a 1 + reaction for albumin. She was readmitted Jan. 3, 1948, with 
an upper respiratory infection. An x-ray of the wrist bones showed slow development; the long 
bones and skull were normal but later showed changes characteristic of rickets. Blood chemistry 
studies gave a moderately elevated nonprotein nitrogen, blood cholesterol a little above normal, 
and slight hypophosphatemia. The child was in and out of the hospital several times, and the 
chart in April, 1952, describes her as “a small, dwaried child with pale skin, dull coarse hair 
fairly well-muscled, and protruding abdomen; she talks and walks well.” By this time the spleen 
was enlarged and the edge of the liver palpable. Examination of the bone marrow revealed 
secondary anemia and erythrocytic hyperplasia, but no cystine crystals. Cystine crystals wert 
never found in the urine. When one of us (EF. L.G.) first saw the child, she was 5% years old 
She weighed 25 Ib. (11.3 kg.) and was 32% in. (82.6 cm.) tall—about half the normal size 
Several pediatricians had examined her, and the diagnoses ranged from hypoplasia through 
rickets to the Fanconi syndrome. Examination of the eyes with oblique illumination revealed a 
slight, but distinct, haziness of the corneas. Viewed with the biomicroscope, the corneas showed 
the same picture as in Case 1 except that the dots were more closely packed. Crystals could not be 
seen in the conjunctiva. The fundi appeared normal. A biopsy specimen was taken from the 
conjunctiva, but for some reason the crystals could not be demonstrated. The appearance of the 
corneas seemed to justify the diagnosis of cystinosis, and biopsy was not repeated. The child 
has been in and out of the hospital several times with episodes of acidosis and has gained 5 Ib 


(2.3 kg.) in weight during the past year. The prognosis, of course, is highly unfavorable 


COMMENT 


Cystinosis is a disorder of protein metabolism in which, for some undiscovered 
reason, cystine, one of the sulfur-bearing amino acids, which is a normal constituent 
of most living tissue, crystallizes and is deposited in various tissues, especially those 
of the reticuloendothelial system. It has been suggested * that the primary fault 1s 
in the liver, one of the functions of which is to deaminate amino acids by splitting 
off ammonia. This defect throws an additional burden of deamination upon the 
kidneys, which are unable to carry the load successfully, and intoxication due to 
excessive ammonia in the blood sets in. The secretory mechanism of the kidneys, 
especially the tubules, undergoes cloudy swelling and degeneration and is unable to 
excrete the relatively insoluble cystine, which then is deposited as crystals. \lthough 
some links in the chain of pathogenesis are missing, the deposit of cystine crystals 


in the tissues is accompanied by profound metabolic changes in the child, including 


intractable rickets, osteoporosis, dwarfism, nephrosis, and glycosuria, The prognosis 


is poor, most of the children dying of uremia, acidosis, or intercurrent infection 
Probably few cases of eye involvement have been noted because the corneas have not 
been examined by biomicroscopy. It is an important item in the examination of 


suspected cases. 
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SUMMARY 
Two cases of cystinosis in children with intractable rickets are reported. The 
diagnosis was made by examination of the corneas with the biomicroscope, which 
revealed innumerable iridescent crystals imbedded in the superficial layers of the 
corneas. In one case the crystals were found in a stained specimen of excised con- 
junctiva. 


The corneas of all infants with severe rickets should be examined by biomicros- 


copy, as it may be an important adjunct in diagnosis. 


Russell G. Bowman, Ph.D., made the biochemical analysis, and Harold Wood, M.D., 
made the pathological examinations in Case 1. W. G. Brown, M.D., made the laboratory 
examinations in Case 2 
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OBSERVATIONS ON THE FUNDUS OCULI DURING BLACK-OUT 


T. D. DUANE, M.D., Ph.D. 
JOHNSVILLE, PA 


NE OF the consequences of flying at high velocities is that changes in direction 
or speed may produce profound physiological effects in the pilot. These accel- 
erative forces are known as g forces (expressed as multiples of the gravitational 
attractive force). Depending upon how the force is vectored through the body of 
the subject, it is referred to as a positive, negative, or transverse g force. Military 
maneuvers, such as gunnery and dive bomb runs and steep inside turns, produce 
a characteristic group of symptoms culminating in black-out and unconsciousness 
which are known collectively as the physiological effects of positive g.* 

Many authors use the words “black-out” and “unconsciousness” interchangeably. 
In an effort to counteract this semantic error, the term amaurosis fugax has been 
substituted as a more accurate and all-inclusive description.+ However, this is not 
fully warranted, because clinically amaurosis fugax refers to a temporary loss of 
vision, such as occurs occasionally in hypertension, toxemia of pregnancy, epilepsy, 
and migraine headaches.t It is due to a focal spasm of a localized portion of the 


retinal arteriolar tree. In any event, black-out, as the word is employed in aviation 
medicine, refers to the condition wherein, as a result of positive g, the subject (in 
an aircraft or in a centrifuge) cannot see, although he can cerebrate and respond 
to auditory and tactile stimuli. Many aspects of the physiological effects of positive g 
forces are well known. Briefly, it can be stated that this stress results in a diminution 
of arterial pressure in regions above the heart and a decrease in the circulation of the 
head. The question which has confronted investigators interested in determining 
the modus operandi for the black-out phenomenon is this: Does black-out result 
from an ischemia of the retina or from an ischemia of some other portion of the 
visual tract ? 

extensive evidence has been accumulated to support both hypotheses, but most 
of it is indirect and thereby open to criticism and doubt. The experiment herein 
reported was designed so that the subject could record his experiences during black- 
out, while the changes in his retina were concurrently being observed ophthalmo 
scopically. Thus, direct evidence has been accumulated which supports the theory 
that black-out is a result of retinal ishemic anoxia. 


This work was conducted under Study No. N M 001 060.1201, Phase III 


From the Aviation Medical Acceleration Laboratory Naval Air Development Center 

This work is not to be construed as necessarily reflecting the views of the Department 
of the Navy. 

* References | through 4 
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REVIEW 


OF THE LITERATURE 


A. In Support of the Central Origin of Black-out.—The experiments performed 
hy Jasper and his associates § at Montreal compared the changes of the ERG and 
kG in lightly anesthetized monkeys during rapidly applied positive acceleration 
They noted a disappearance of the photic element of the EEG before the b wave 
of the ERG, indicating that there was a central disturbance in the transmission of 
the light-stimulated nerve impulse prior to a change in the retina. Just the opposite 
sequence was observed in slowly applied g. There were conflicting results when 
cats were studied, and, in general, these authors believed that their experiments 
would require further verification. 

Though the time-honored sequence was just reversed, some pilots exposed to 
rapidly applied acceleration have reported loss of consciousness without prior black 


out symptoms.” These findings have been confirmed in the recently reported studies 
from the Aviation Medical Acceleration Laboratory.” An explanation may be that 
in these instances the subject merely passed through the early stages of the physio 
logical sequence change so rapidly that the individual phases were not recognized 
as seperate entities. .\nother, though unsupported, theory has been offered by the 


German investigators,'’” who suggested that possibly the difference in the specific 
gravity of the brain and that of the cerebrospinal fluid accounted for a commotio 


cerebri and a resultant concussion during positive g. 


B. In Support of the Retinal Origin of Black-Out.—-In his generalized review oi 
the etfects of acceleration in living organisms, Ham '! referred to the early work of 
\ndina '* on the problem of black-out. In this reference it is stated, “Ophthalmo 
scopic observation reveals that the retinal artery is compressed during black-out in 
a plane as well as during black-out produced on the ground when external pressure 
is applied to the eyeball with a Bailliart dynamometer.” This was rather an unfortu 
nate choice of words, for it implied that ophthalmoscopic observations had been per 
formed during the actual stress of acceleration. A careful reading of Andina’s paper 
reveals that he experienced visual disturbances while in an aircraft exposed to posi 
tive g and later experienced the same visual disturbances when an external pressure 
was exerted on his eyeball. He therefore guessed (correctly) that the ophthalmo 
scopic appearance of the retina while under pressure would be reproduced when the 
same visual disturbances became manifest during black-out, an assumption which, 
though unsubstantiated at the time, was, and still 1s, generally accepted.|) That the 
conclusions reached from the evidence presented were fortuitous is demonstrated by 
the opinion of Duke-Elder,{ who, after many direct measurements of the retinal 
arteriolar pressures in animals, warned that an estimation of retinal pressures from 
ophthalmodynamometric measurements was unreliable and inaccurate. This technical 
error was further elaborated by Espildora- Luque." . 

(uantitative indirect evidence for the mechanism of black-out resulted from the 
cleverly designed and executed experiments of Lambert, Wood, and their associates 


in the centrifuge at the Mayo Clinic.#4 These investigators measured the radial arter ‘ 


H Personal communication to the author 
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ial pressure when the artery was held at eye level during positive g acceleration. As 


a result of their measurements recorded during approximately 250 centrifuge runs, 


they concluded that when the effective systolic arterial pressure (systolic pressure 


minus intraocular pressure) decreased to 30-49 mm. Hg, vision became dim; when 
it decreased to 20-32 mm. Hg, peripheral vision was lost, and when it fell to 0-21 
mim. Hg, all vision was lost. They further demonstrated that when 20-30 mm. Hg 
additional pressure was applied to the eye (via a special type of pressure goggle), 
the threshold for black-out fell by 1 g—in other words, 20-30 mm. Hg represented 
the decrease in arterial pressure per g. This was also elucidated by the reverse 
procedure ; when a 30-40 mm. Hg subatmospheric pressure was applied to the globe, 
the subject’s black-out threshold was elevated. They, therefore, concluded that 
black-out was due to a relative retinal ischemia. 

Since World War II, there has appeared further indirect evidence that has tended 
to confirm the above-mentioned conclusions. The flicker fusion frequency studies of 
Keighly, Clark, and Drury,** the cerebral blood flow experiments of Henry and asso 
ciates,*’ and the work of others ** have indicated that black-out, whether it occurs 
as a result of retinal asphyxia from increased pressure on the globe or decreased 
pressure in the retinal arteriolar tree, stems from tissue anoxia somewhere in the 
anterior portions of the visual pathway. The histochemical and neurophysiological 
approaches to the problem of the rapidity and reversibility of black-out have been 
reported by Noell.** He demonstrated the sensitivity of the ganglion cells and nerve 
fibers (inner retinal layers) to anoxia in man. These results were recently confirmed 
by Burian.*° Sommers ** stated that a ganglion-cell- and nerve-fiber-layer edema 
and atrophy resulted from impaired circulation in the central retinal artery. Finally, 
the work of Beckman and his associates, noted above,” showed that reversible uncon 
sciousness resulted from anoxia and occurred in less than four seconds, further sub 
stantiating the previous opinions that tissue ischemia accounted for the symptoms 
produced during positive g acceleration. 


METHODS 


In order to examine the human fundus during positive acceleration, the subject 
was positioned so that he would be exposed to a g force parallel to his longitudinal! 
axis. Therefore he was seated in the forward end of a modified freely swinging plat 
form at the 30-ft. radius on the Human Centrifuge at the Aviation Medical Accelera 
tion Laboratory, Naval Air Development Center, johnsville, Pa. He wore the con 
ventional shoulder harness and lap belt. Electrocardiograms (modified Lead 1), ear 
pulse, and ear opacity were recorded on an Offner ink writer and a Heiland oscillo 
graph. One pupil of each subject was dilated with 1 drop of cocaine (5%) and 2 
drops of phenylnephrine (Neo-Synephrine) hydrochloride (2.5%). The subject 
faced a central and a peripheral light panel mounted at eye level. A switch was pro 
vided with which he could signal the loss of peripheral and central lights. 

At the same time that the subject was exposed to the g force so that it would 
produce maximum ocular effects, it was necessary to position the observer so that 
he would receive minimal physiological changes induced by accelerative forces. There 
fore he was placed in the horizontal position, where the force would be applied trans 
versely, as shown in Figure 1. This produced the least changes in the observer and 


left his visual apparatus undisturbed for satisfactory ophthalmoscopic observations.” 
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Fig. 1.—Close-up of observer in position in order to examine left eye of subject. Note light 
panel, head support for observer, and chin rest for subject 


Fig. 2.—Subject positioned in modified platform with left radial artery cannulated and main- 


tained at eye level throughout the run. 
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DURING BLACK-OUT 
His head rested on a foam-rubber-covered shelf mounted on the dashboard at the 
subject's head level. It was necessary for the observer to assume the proper position 
accurately and carefully prior to the run, as there was no chance to make fine adjust- 
ments after the high g was applied. A giant ophthalmoscope unit and a 6-volt dry 
cell with a potentiometer attached were secured to the platform ; this equipment was 
employed throughout this investigation, [xtra support for the observer’s dependent 
elbow was provided by the subject’s folded arm, and was of benefit at the high g 
loadings. A switch similar to the subject’s was, likewise, provided for the observer 
to record objective findings. 

Observation of the fundus at the 4 to 5 g loads required considerable practice. 
The increased “heaviness” of the ophthalmoscope was so unnatural that it was neces- 
sary to anticipate the shifts due to the g forces and to brace oneself so that there would 
be minimal movement between the observed and the observing point. Since this 
experiment was performed intermittently over a period of several weeks, it was 
necessary to indoctrinate the observer before each period so that he could again see 
the changes at the black-out g levels. A total of 10 subjects were employed in this 
experiment. All these volunteers were young healthy men assigned to the Naval 
Air Development Center—one in particular deserving special mention. Mr. Howard 
Hunter, the Chief [Engineer at the Aviation Medical Acceleration Laboratory, 
designed the platform which is described above. He acted as the first subject and 
rode day after day while the techniques were developed for successful viewing during 
black-out. He acted as the subject for the first set of drawings during the indoctrina 
tion of the medical artist and permitted a radial arterial pressure measurement to be 
recorded while undergoing observed black-out. 

After learning the techniques, the services were obtained of Mr. Emil Bethke, 
medical artist at the Institute of Ophthalmology, Columbia University. [| wish to 
emphasize the value of Mr. Bethke’s persistence in his repeated attempts to observe 
the changes in the eye so that airbrush reproductions could be made. Approximately 
50 indoctrination runs were required before the artist could see the fundus changes. 
Others would have abandoned the effort long before, and we are grateful to this 
observer, not only for the high quality of his drawings, but also for the independent 
confirmation of the ophthalmoscopic observations. 

Measurement of arterial pressure in a human during black-out was obtained with 
a No. 22 gauge 2% in. (7.5 cm.) arterial puncture needle (Lindeman type) inserted 
in the left radial artery of a subject after induction of local anesthesia. This cannula 
was flushed every five minutes with isotonic saline. The subject was seated in the 
modified swinging platform with his left arm flexed and supported so that the tip of 
the cannula was at eye level (Fig. 2). A flexible polyethylene tube connected the 
cannula to a Model P-23A-0-75 cm. Hg Statham gauge, which was mounted at right 
angles to the resultant of the produced g force in order to preclude increased gravita 
tional effects on its pressure-sensitive diaphragm. The subject indicated peripheral 
light loss with a single pip, central light loss with a double pip, and return of lights 
with a final single pip. The observer recorded initial retinal arteriolar pulsations with 
a single pip, complete arteriolar collapse with a double pip, and returning pulsation 
with a final single pip. The EKG (modified Lead 1), ear pulse, ear opacity, and ¢g 
were recorded in a conventional manner. The subject's intraocular tension was 15 


mm. Hg (Schigtz), and the resting blood pressure was 120/78 mm. Hg. 
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\ttempts were made to observe a 52.3 kg. anesthetized male ape on the modified 
platform, but were discontinued after repeated failures due to upward rotation of the 
globe during peak g. Later, a 32 ky. female chimpanzee was anesthetized with intra 
venous pentobarbital, and the brachial artery of the left arm was cannulated with 
polyethylene tubing, which was attached to a model P-23A-0-75 cm. Hg Statham 
gauge. This connection was flushed every five minutes with isotonic saline, and an 
occasional maintenance dose of pentobarbital was administered intra-arterially to the 
ape. The left arm was elevated, and the tip of the cannula was maintained at approxi 
mately eye level. The pupil was dilated with cocaine (5%) and phenylephrine 
(2.5%). The integrity of the corneal epithelium was maintained with moist gauze 
bandages over the closed eyelids until immediately prior to the commencement of the 
runs. The animal was mounted on the modified platform in the manner described 
above, with her head resting on the observer's head support and freely movable. The 
pip button was activated by the observer's foot in these runs. 


Preliminary experiments with rabbits and monkeys, using a small centrifuge, 
resulted in the conclusion that a poststress examination of the fundus oculi would not 
reveal any abnormalities if the changes were transient and completely reversible 
Therefore these experiments were terminated, and techniques were developed to per- 
mit ophthalmoscopic examination of the monkey’s eye while it was being subjected 
to positive acceleration, 


An anesthetized monkey had previously been observed while exposed to positive 
g, and it was concluded that this animal demonstrated impending unconsciousness at 
6 and 7 g for 10 seconds and was definitely unconscious at 8 g for 10 seconds. It was 
desirable, therefore, to determine whether this animal passed through the objective 
premonitory signs of black-out. After repeated unsuccessful attempts to maintain 
fixation of the eye with a corneoscleral suture, the following procedure was adopted 
\ll the extraocular muscles were severed from the right eye of an approximately 4 
ky. Macaca mulatta monkey under general anesthesia. Several days later the animal 
Was again anesthetized with intravenous pentobarbital. He was mounted on the 
modified freely swinging platform in the same position as that used in the human 
experiments, with his head remaining freely movable. Since the eye remained in the 
externally rotated position, the head was rotated to the left until the optic dise came 
into view The pupil was dilated with 5% homatropine hydrobromide. The monkey's 
chin rested on the observer's head support. 

To measure simultaneously the intracranial and the intraocular pressure, the fol 
lowing procedure was adopted: White rabbits, weighing 2.3 to 4.6 kg., were anes- 
thetized with intravenous pentobarbital.  trephination of the parietal bone was 
accomplished with a central bit trephine. The dura was slit. Extraneous blood 
oozing from the cut surfaces was stopped with bone wax, which also served to seal 
a 4x in. (0.95 em.) hose-to-pipe thread adapter (AN-840), upon which was mounted 
a glass cylinder. This system was filled with isotonic saline and was attached to a 
Model P-23A-0-75 cm. Hg Statham gauge. A short 20-gauge needle swedged on to 
small-caliber plastic tubing was inserted obliquely through the cornea into the anterior 
chamber. Care was taken to prevent loss of aqueous by maintenance of a constant 


counterpressure on the system. The needle was not permitted to rest against the 
lens, iris, or corneal endothelium and was, likewise, attached to a similar Statham 
gauge. 
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RESULTS 

\s stated above, many trial runs were required before the fundus oculi of humans 
could be observed ophthalmoscopically during black-out secondary to positive accel 
eration. Once the techniques had been acquired, the following stages of change were 
noted ( Figs. 3 and 4). 

STAGE L—Objective—Period of initial arteriolar collapsile pulsations 

Subjective.—Peripheral light loss—graying. 

In an average subject, the objective changes usually occurred one or two seconds 
after arrival at the 4.5 g¢ level. Two to five seconds later, the subject noticed a dim 
ming, followed by complete loss of the peripheral light while he was fixing on the 
central light, as seen with his unobstructed eye. To the observer, the arteriolar 


blood became slightly darker in hue, and the entire tree began rhythmically to open 


and collapse ( Adier '*), much as the venules pulsate near the dise in a small percent 
age of normal patients. The pulsations were not the jumping or serpentine type, as 
seen in aortic regurgitation. Usually, this period was passed through rather rapidly, 
and this state could not be maintained indefinitely—either it had passed into the 
following stage, or compensatory mechanisms came into play which alleviated the 
condition. The venous system was unchanged 

Srace of arteriolar exsanguination and complete col 
lapse. 

Subjective.—Loss of central light—black-out. 

Objectively, this stage usually appeared two or three seconds after Stage I. 
Subjectively, two to three seconds later, thé central light became dim and was then 
abruptly extinguished. At the same time, the bright light of the ophthalmoscope dis 
appeared, and in some subjects this led to a loss of steady fixation, due to the 
absence of a visual stimulus. This state could be maintained for five to seven seconds, 
with no other symptoms. The subject was able to cerebrate and could respond to 
tactile and auditory stimuli. During this period, the arterioles were noted to cease 
their pulsations while in the collapsed state. After a little practice, the observer was 
able to tap the subject to indicate that the objective findings of black-out had 
appeared. Experienced subjects later verified that this signal was just prior to their 
subjective central light loss. The arteriolar tree at this time resembled empty 
fine polyethylene tubing through which the red reflexes from the choroidal cireula 
tion could be seen. The changes were similar to those seen clinically in vessels with 
areas of focal spasm, except that the organic changes were missing in the vessel 
walls which usually accompany this finding. It was the absence of these ancillary 
findings which made the picture seen in black-out so unique and unfamiliar. The 
veins were unchanged except for their slightly darker hue. Most of the observations 
were made in the region of the optic dise because it was easier to remain oriented 
here while being jostled by the g forces. Just to make certain, observations of the 
periphery as far as the equator were recorded in several runs. The same changes 
occurred here, demonstrating that, as expected, this was a generalized response in 
the entire arteriolar tree. 

Srace I11.—Objective-—Period of return of arteriolar pulsation and venous 
distention. 
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Subjective.——Return of central and peripheral lights. 

Generally, these conditions occurred within one second of removal from the peak 
y and lasted from one to two seconds. The arteriolar tree pulsated just as in Stage I. 
With the first few beats, there was a tremendous surge of blood into the venous trunk, 
with a subsequent ballooning of the venules. The venules resembled in appearance 
those sometimes seen during the early stages of diabetic retinopathy. This change 
was extremely transient and persisted for only two or three beats, after which the 
venules appeared normal, and by this time the g load had usually been lowered to 
levels where the arterioles had ceased pulsating and remained filled. Within one to 


three seconds the subjects noted a return of all lights simultaneously 


Pw? LINE (OBSERVER 


Fig. 5.--Oscillographic record of human subject, demonstrating radial 
changes, as well as standard measurements during a positive 4 @ run 


arterial pressure 

After Stage III, the objective and subjective findings resembled those preceding 
Stage I, In other words, the eye was normal, and no sequelae remained from the 
black-out state. 

An anti-g suit worn by the subject served to delay the sequence described, but 
when the stages appeared, they followed one another in the same manner as in the 
unprotected subject. 

Tracings of the pressure changes in the human radial artery are shown in Figure 
5. (Quantitative pressure measurements were not obtained, owing to mechanical 
obstruction of the cannula during the runs. The results in the ape experiments were 
somewhat more encouraging. After a number of unsuccessful runs, a blanching of 
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the arteriolar tree was observed at 3.5 g for eight seconds. It was not preceded by 
pulsations. Typical pressures are presented in the accompanying Table. A later 
run, at 3 g for seven seconds, showed no demonstrable ophthalmoscopic changes. 
These observations were never as definitive as those made on humans, owing to the 
inability to maintain fixation on the observed eye. For these reasons, the results in 
this portion of the experiment should be accepted with caution and warrant con- 
siderable repetition and verification. 

The monkey’s eye was also observed with difficulty. After six runs at levels from 
4 to 6.5 g, the animal was allowed to rest. Several hours later, two runs were made 
at 7 g for 10 seconds, and during each of these a blanching of the optic dise and a 
thread-like appearance of the arteriolar network appeared about four to five seconds 
after peak g was reached. 

Quantitative data of intraocular and intracranial pressures were not obtainable, 
owing to imperfect technijues. However, a definite mode of change was recorded. 
The pressures in both regions were diminished, but to a much greater extent in 
the intracranial compartment than in the anterior chamber. During negative g, both 


pressures increased, but to a greater degree in the intracranial spaces. 
Systolic and Diastolic Pressures in Chimpanzee 


Run Run 2 Run 3 Run 4 


for tor tor 3G for 
Pressure, Mm. He » See 7 See 7 See 7 See 


Pressure before run 86/62 90,59 90/62 


Minimum, during g run,. 42/13.8 52/24 


is 21 59/34 


Postrun .. 114/79 103,66 100/62 100/62 


COMMENT 

The results in this experiment verify the opinion of those who have hypothesized 
that black-out is a retinal ischemic phenomena. There is now direct evidence that 
the arteriolar tree does indeed collapse during positive acceleration when magnitudes 
and durations are generated sufficient to produce loss of vision. The findings are so 
consistent that they can be used as a standard index for the physiological changes 
occurring during positive acceleration in a subject or species whose tolerance has not 
been determined. 

The postulates of Andina and the conclusions of Lambert, Wood and associates 
have been verified fully, During the first arteriolar pulsation stage, the effective intra 


arteriolar pressure must have fallen below the intraocular pressure during diastole. 


Thus, the vessel was collapsed, only to reopen again with a new surge of pressure 


during systole. The darkening of the blood could have been due to incomplete 


pulmonary aeration. Since the experiment was not designed to investigate this 
specific point, and since there was no real evidence other than incidental observations 
with relation to hemoglobin saturation, it would be inappropriate to do more than 
speculate on the significance of the arteriolar color changes. The failure of the retinal 
venules and the choroidal capillaries to collapse is perfectly consistent with the 
changes one would expect, considering their anatomical structure and the nature of 


g-force effects in isolated areas of the general circulation. 
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There is considerable evidence that the retina is highly susceptible to anoxia. 
The findings in this experiment indicate that the so-called “anemic anoxia,” or just 
plain anoxia due to circulatory change, is a much more rapid process than was for- 
merly believed. The retina will not function more than two to five seconds after the 
blood supply is impaired. onversely, one can state that the retina will regain fune- 
tion two to five seconds after its source of oxygen is restored—the changes are 
entirely reversible. Since the retina is an anterior extension of the central nervous 
system, one can speculate that this tissue will not remain unaltered in the presence 
of anoxia lor six to seven seconds, as is stated in the literature. 

The lag between the objective and the subjective findings is consistent with the 
duration required for the anoxia to become manifest as a symptom after the blood 
supply has been impaired, The precise durations recorded should be accepted with 
caution, as they were recorded during 20 runs only for one subject and no statistical 
analysis was made. 

No esoteric explanation seems necessary for the malfunctioning of the peripheral 
retina occurring prior to changes in the central regions. The retinal circulation is an 
end-artery system, with decreasing branches extending from the central retinal trunks 
to the region of the ora serrata. Therefore, if the central pressure falls, collapse will 
occur mechanically in the periphery before it will in the center. No differential rate of 
respiration or resistance to anoxia need be postulated for various regions of the retina 

(ther experimenters have presented evidence to show that in man the ganglion- 
cell and nerve-fiber layers are most susceptible to ischemia in the retina. The 
correlation of subjective and objective findings in this study would lend credence 
to their conclusions, It is safe to say that black-out is due to inner retinal ischemia. 
as opposed to choroidal circulatory changes, which would primarily affect the 
pereipient elements (rods and cones). It is likely that the rods and cones are not 
primarily involved in this phenomenon. The ganglion cells are most susceptible to 
anoxia, and ischemia in this region occurs during black-out. 

If one assumes that the radial artery held at eye level reflects the ophthalmic 
arterial pressure, and if one assumes that the intraocular pressure remains constant, 
then, in the data obtained, there is an indicated unmistakable trend representing 
the relationship of effective systolic pressure and intraocular pressure. These 
findings are consistent with those reported above, as well as the results of Lambert 
and Wood and their associates, 

The chimpanzee demonstrated a rather low black-out threshold, probably repre- 
senting the effects of general anesthesia, which if discounted, would reveal a 
tolerance to positive g in apes very similar to that in humans. This finding has 
heen confirmed by recent experiments conducted with apes in this Laboratory.2* 

There is convincing evidence that monkeys respond to positive g in a manner 
similar to higher vertebrates. Their tolerance is in the same range of magnitude 
as that of larger species, even though it has been hypothesized that, owing to the 
shorter length of the cardiovascular columns, the effects of positive g should be 
mitigated in this species. This hypothesis is not supported by these experiments. 

That the intracranial pressure falls during positive g and rises during negative g 
is a fairly well-established fact. Just what occurs to the intraocular pressure and 
what relationship exists between the two is unknown at present. These experiments 
were designed in an attempt to solve this question ; and since they did not encompass 
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all the salient factors involved, and since complications arose in the measurements 


that were recorded, they must be considered as preliminary and, in themselves, 
inconclusive. 

High positive g usually produced a subatmospheric pressure in the intracranial 
pressure system, so that almost invariably a large air bubble leaked into the formerly 
fluid-filled space. This, of course, would negate the recordings. But taking this 
constant into cognizance and in conjunction with the records of those few runs in 
which it did not appear, it seems that both intracranial pressure and intraocular 
pressure fall during high positive g. Ii it is verified that the intracranial pressure 
falls more than the intraocular pressure, the difference in the thresholds for black 
out and unconsciousness may be explained. Conversely, the rise was much greater 
in the intracranial pressure during negative g than the rise in intraocular pressure 
This may account for the lack of intraocular visual symptoms during negative g 
This preliminary experiment should be explored fully and techniques should be 
developed to measure concurrently intraocular pressure, intracranial pressure, intra 
cranial venous pressure, and intracranial arterial pressure in rabbits and monkeys, 
so that definitive data can be obtained during positive and negative g. This would 
be a solid foundation for any future theory with regard to the mechanisms of the 
physiological changes which occur in these areas. 


SUMMARY 

An analysis of the term “black-out” is presented. A review of the literature 
with reference to the two prevalent theories regarding this phenomenon ts presented, 
and it is noted that direct evidence to support either theory was lacking. 

In order to provide this needed evidence, an experiment was designed wherein 
the subject experienced positive g, while the observer was exposed to transverse g. 
Thus, an observer was able to study the fundus oculi ophthalmoscopically while 
subjects were undergoing black-out. The following direct correlation was established 
between subjective and objective findings. 

Stage Subjective Objective 


Loss of peripheral Arteriolar pulsation 
lights 


Black-out Arteriolar exsanguina 
tion and collapse 


Return of central Return of arteriolar pul 


and peripheral sation and temporary 
lights venous distention 


From these findings, it was concluded that during positive acceleration black-out 
is accompanied by a retinal arteriolar ischemia, suggesting that anoxia of the inner 
retinal cells is responsible for the phenomenon, 

The arterial pressure in a human was measured during black-out. It was 
concluded that there was a correlation between the effective systolic pressure and 
the symptoms and signs of black-out. 

The arterial pressure was measured in a chimpanzee while its fundus oculi was 
examined during positive g. The ape, likewise, demonstrated the objective signs of 
black-out at a low g level. 

A monkey exposed to positive g showed objective signs of black-out at levels 
slightly higher than humans. It was concluded that these signs can be used as 
an index of the threshold of tolerance to positive g in previously unexplored animals. 
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The intracranial and intraocular pressures of rabbits were recorded during 


exposures to positive and negative g. ‘There was a decrease in the intracranial and 
intraocular pressures during positive g, while there was an increase in the intra- 
cramial and intraocular pressures during negative g. llowever, the changes were 
of much greater magnitude in the intracranial spaces. 


CONCLUSIONS 


1. Black-out in humans subjected to positive acceleration is accompanied by a 
retinal arteriolar ischemia. 


2. During black-out and recovery in man, three stages of ophthalmoscopic 
5 ] 


changes are noted: 


Stage | Arteriolar pulsation 


Stage I! Arteriolar exsanguination and collapse 


Stage Ill: Return of arteriolar pulsation and transient venous distention 


3. In man, there is a close correlation between ophthalmoscopic changes in the 
fundus oculi and subjective visual losses. 

+. The evidence suggests that retinal anoxia occurs within several seconds after 
retinal ischemia appears. 

5. As the effective systolic pressure falls, the subjective and objective changes of 
black-out appear, and their presence or absence is correlated with the pressure in 
the ophthalmic artery. 

6. Anesthetized chimpanzees present objective signs of black-out at 3.5 g. Their 
tolerance to positive g probably is very similar to that of humans. 

7. The objective signs of black-out due to positive g in the region of 7 g for 
four to five seconds were seen in one monkey. These objective signs may be used 
as an index of the threshold of tolerance to positive g in previously unexplored 
animals 

8. Intraocular and intracranial pressures decrease during positive g in rabbits 


Intraocular and intracranial pressures increase during negative g in rabbits. 


Lieut. Comdr. E. I,. Beckman (MC), U.S.N.; Lieut. J. E. Ziegler (MC), U.S.N., and 
Capt. O. L. Slaughter, M.C., U.S.A.F., assisted in various phases of this experiment 
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SCLERAL RESECTION OPERATION FOR RETINAL DETACHMENT 


An Evaluation of the Results 


PETER C. KRONFELD, M.D. 
AND 
DOHRMANN K. PISCHEL, M.D. 
CHICAGO 


WO HUNDRED consecutive scleral resection operations which we performed 
in cases of so-called idiopathic or post-traumatic retinal detachment form the 
basis of this report. Lindner’s! modification of Mueller’s original technique was 


used, with or without application to the exposed choroid of 2% potassium hydro- 
chloride. The operation was routinely combined with diathermy coagulation for 
the purpose of drainage of the subretinal fluid. Any retinal breaks located posterior 
to or outside the sector of the scleral resection were treated with diathermy in 
routine fashion, allowing, in the former case, for the change in the position of the 
breaks due to resection. The resections were, in principle, penetrating; that is, 
they comprised the entire thickness of the sclera. Only in cases of unusual technical 
difficulties were thin fragments of sclera tucked in with the choroid. This happened 
i areas where the sclera was completely fused to the underlying choroid or was 
not safely separable from it because of large penetrating vessels (vortex veins). 
It also was done in a few cases in which all ordinary means of lowering the intra 
ocular pressure to a safe level failed 

The operations were performed in cases of retinal detachment in which the 
classical diathermy operation either had proved inetfective or, in the light of our 
previous experiences, would most likely have been ineffective. By methodical 
ophthalmoscopic and slit-lamp observation of a large number of cases of retinal 
detachment, we believe we have recognized and agreed upon fairly definite indica 
tions for the scleral resection, which were followed during the period upon which 
this study is based. These indications tally well with those arrived at by other 
workers in the field who, after recognizing the limitations of the electrocoagulation 
operations, have adopted some form of scleral resection operation 

The aim of the evaluation of the results of these operations attempted in the 
following was threefold: (1) to learn more about the more subtle, perhaps secondary, 
mechanisms operative in retinal detachments; (2) to define more accurately the 
indications for the scleral resection operation, and (3) to define more accurately the 
mode of action of the scleral resection operation 

Phe usual terms for describing the result of a surgical procedure were used in 


this report, as follows: Success implied complete reattachment except, in some 


From the Departments of Ophthalmology, University of Illinois College of Medicine and 
Stanford University School of Medicine 

Read before the Section on Ophthalmology at the 102nd Annual Meeting of the American 
Medical Association, New York, June 2, 1953 
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SCLERAL RESECTION FOR RETINAL DETACHMENT 


cases. for small residual areas of shallow detachment within barrages. lailure 


implied that no beneficial effect of the scleral resection could be recognized and that 


the disease progressed to a total or almost total detachment with the tissue changes 
characteristic of the terminal stages of untreated detachments. Included under 
this head are the specific failures of the scleral resection, that is, the eyes that 
became victims of the specific complication of the operation, rupture of the choroid 
with considerable displacement and loss of formed vitreous. 

Between the successes and failures there lies a group of cases in which measurable 
lasting benefit was derived from the operation despite the persistence of a partial 
detachment. In this report a case was considered as one of improvement or partial 
success if after the scleral resection reattachment of at least one quadrant occurred 
and the retina became stabilized in that position, the reattachment being associated 
with a gain in vision, from perception of hand movements or questionable finger 
counting to at least 5/200. Most writers on the subject recognize the occurrence 
of such cases as a characteristic result of scleral resections. In our experience such 
improvements occur with 5 to 10% frequency after scleral resections and hardly 


ever after diathermy operations. 
Parte 1.—Results of the Scleral Resection Operation 


No. of Cases 


Surgeon Success Improvement Failure Total 


Lindner clinic, Mejer.. 7 
Lindner clinic, Fanta 7 11 1 
sorley 


Lister 3 20 


Kronfeld and Pischel 2 7 121 


Both the cases with successful operation and the cases of improvement referred 
to in the following also met the requirement of retaining their respective status 
for at least one year from the time at which this status was reached. This, in the 
majority of cases, occurred within the first six months after the scleral resection 
In some cases, however, an improvement in the position of the retina continued for 
nine months postoperatively. 

In Vable 1 some of the results obtained with the scleral resection operation are 
given. To make these figures more comparable, only series consisting of at least 20 
cases,* selected and with operation performed by one surgeon and his direct asso 
ciates or by the staff of one clinic, were included.+ The figures demonstrate again the 
well-established fact that a sizeable percentage of cases of retinal detachments derive 
very definite benefit from the operation. 

Further evaluation of these results was attempted by correlating success or 
failure of the operation with the pathomechanical characteristics of the detachment, 
as revealed by ophthalmoscopic and biomicroscopic examination of the retina and 
vitreous. In 148 cases of this series thorough study of the posterior segment was 
feasible preoperatively and postoperatively and revealed an outstanding ophthalmo 
scopic and biomicroscopic feature which seemed to he a major pathogenetic factor 
in the individual cases. As a matter of fact, it was the presence of the particular 


* Smaller series of scleral resections were reported by Bogart !° and Seymour Philps."! 
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feature which seemed to represent the indication for scleral resection. In 52 cases 
of this series it was found impossible to establish a major pathogenetic factor, either 
heeause of poor visibility of the eyeground or because of unusual complexity of the 
ophthalmoscopic findings. 

Like all other workers in this field, we searched particularly for signs of three 
pathologie processes which are known to be operative and to play a decided part 
in the course and outcome of retinal detachments. ‘These factors are shrinkage of 
the retina to the point of actual shortage, formation of connective tissue membranes 
on the inner retinal surface, and inward traction by shrinking elements within 
the vitreous. 

Shortage of retina was thought to be the predominating obstacle to reattachment 
if the retina in one, several, or all its sectors had assumed and become more or 
less fixed in the position of a chord in relation to the eyeball wall, with no or few 
signs of any slack or of the redundance which is characteristic of most recent detach- 
ments. The shortage could be more pronounced in the meridional than in the 
equatorial direction, accounting for the occurrence of meridional folds, indicative of 
a relative abundance in the equatorial direction. Oftener, however, the atrophy 
and shrinkage of the retina seemed to have occurred uniformly in all directions, in 
which case the retina assumed a shape resembling that of a smooth-surfaced, 
unwrinkled cone with the apex at the disc. In addition to having become shortened, 
the retina often appeared to have acquired an abnormal rigidity or stiffness. The 
vitreous had separated itself very extensively from the retina and did not seem 
to exert any influence upon the position of the latter. 

Such retinal shortage was encountered in several types of detachment, which 
will be enumerated, Most striking was the phenomenon of retinal shortage in some 
detachments of long standing and of relatively low progressive tendency. Such 
detachments were usually located below and had, therefore, remained unnoticed for 
long periods. It was characteristic of these cases that the retina appeared trans- 
parent, glass-like, and without any perceivable texture, the only details showing 
being the very dark and straight retinal vessels and the primary and secondary 
breaks, the shape of which was distorted by the shrinkage. The term “spider-web 
retina’ very well described the appearance of these retinas. Needless to say, not all 
cases of retinal detachment of long standing show retinal shrinkage of such degree 
and therefore do not require scleral resection. 

Shortage of retina was also encountered as a characteristic sequela of extensive 
and intensive diathermy operations. To what extent the shortage of retina was part 
of the preexisting atrophying disease or to what extent it was brought on by the 
surgical treatment was difficult to determine. Since multiple large rents are a sign 
of extensive retinal atrophy and, at the same time, require extensive applications of 
diathermy, the manifestation of retinal shortage after the rent-closing procedure 
should probably be attributed to both, the disease and its treatment. In these cases 
the retina usually stretched tautly from the posterior border of the operative 
chorioretinal adhesions to the disc. In some of the cases the shortage of the retina 
expressed itself in meridional folds and in new breaks at the very border of the 
operative adhesions. Where the shortage of retina was very pronounced, it inter 
fered with the formation of lasting chorioretinal adhesions, in which case the 
choroidal reaction to the coagulation could be seen to occur in pure isolated form 
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SCLERAL RESECTION FOR RETINAL DETACHMENT 


far behind the tautly stretched, usually very clear retina. In these cases the possi- 


bility of some of the original retinal breaks being located and overlooked in these 
portions of clear, very much elevated retina seen against a cauterized choroid had 
to be kept in mind. 

With the dangers inherent in very extensive diathermy operations becoming 
more widely known, cases of shortage of retina following such operations should 
become less frequent. 

Shortage of retina was diagnosed as the major pathomechanical factor in some 
cases of detachment in surgically aphakic eyes. Not all detachments in aphakic eyes 
were of this type, some of them being clearly due to vitreous retraction and others 
to the classical break-producing mechanism, without any complicating secondary 
mechanisms. Shortage of retina seemed, however, to be common enough among 
the detachments in aphakic eyes to deserve specific mention. The lower half of the 
retina was more commonly affected than the upper, for whici reason the condition 
had remained unnoticed for several months in some of our cases. Despite thorough 
searching of the extreme periphery, the presence of breaks could not be definitely 
ascertained in some instances. Cloudiness of the vitreous over the ora serrata 
proved a very considerable obstacle in the ophthalmoscopic study of the extreme 
periphery of these cases. On the whole, it was characteristic of these cases that the 
retina appeared shortened over at least one-half of its expanse, that the vitreous 
was not visibly adherent to it, and that rents were not readily demonstrable. 

\ somewhat different picture of retinal shortage presented itself in some highly 
myopic eyes in which a very diffuse and widespread, but relatively mild, atrophic 
process prevailed in the equatorial and preequatorial zone of the retina. Innumer- 
able small cysts, multiple white lines, and small tears were the most conspicuous 
manifestations of this process. Large retinal rents were the exception rather than 
the rule. The choroid was not visibly involved. These cases did not show the 
severe circumscribed chorioretinal atrophic lesions of myopia gravis. In contra 
distinction to the latter condition, in which retinal detachment is relatively infre 
quent, the cases under consideration here showed a milder, but more diffuse retinal 
atrophy with a tendency toward rigidity. The detachment was shallow but very 
immobile and resistant to changes in the patient’s position. The degree of myopia 
varied from & to 18 D. 

l‘inally, retinal shortage was encountreed in retinal detachments due to giant 
disinsertions. Up to an expanse of 60 degrees, disinsertions were rarely associated 
with pronounced retinal shortage and responded very favorably to diathermy opera 
tions. Disinsertions of an expanse of considerably more than one whole quadrant 
usually represented the overwhelming problem of the disinserted portion having 
become everted, a complication which made retinal shortage, if present, a minor 
problem. In disinsertions the size of about one quadrant or slightly greater, retinal 
shortage seemed to be a very definite feature and to call for a scleral resection. 

Table 2 shows that in cases selected for scleral resection by the criterion of 
retinal shortage, the operation scored 43% successes and 8.5% improvements. That 
these beneficial results were due to specific effects of the scleral resection is made 
probable by the fact that 55% of the successes were obtained after diathermy opera 
tions had failed. Of the cases in which the scleral resection was performed as the 


primary procedure, perhaps one of the aphakic and one of the myopic eyes might 
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have done equally well after a classical diathermy operation. The overwhelming 
majority of the successes and all the improvements, we feel, should be attributed 
to specific effects of the scleral resection 

Investigation into the causes of failure of the operation in the subgroups of 
retinal shortage was not particularly fruitful. Accidental rupture of the choroid 
during the operation, with loss of a large amount and displacement within the eye 
of the remainder of formed vitreous, invariably resulted in failure of the operation. 
his occurred in four of the myopes and in two of the aphakie eyes. In retrospect, 
we feel that by exercising still greater caution during all phases of the resection 
these ruptures could have been prevented. 

Major intraocular hemorrhages occurred in this series o1 ly in one case of acci 
dental rupture of the choroid. Minor intraocular hemorrhages were about as infre 


quent among the failures as among the successes 


Tani Results of the Scleral Resection Operation (Kronfeld-Pischel) 


Success Improvement Failure 
A. One predominating pathomechanieal factor 


Shortage of retina 


(a) Due to long standing 


(hb) After extensive diathermy coagulation 12 
In surgically aphakie eyes 16 
(d) In high myopia 1? 


(e) Associated with large disinsertions 


Star folds in otherwise typical detachments 


Traction from within 


(a) Vitreous strands 


(b) Massive vitreous retraction 6 


Several pathomechanical factors combined 


‘ Poor visibility preventing pathomechanical analysis 4 4 20 


Total 


Special attention was paid to the possibility of the effect of the sclerectomy being 
lost through early giving way of the sutures. Because of this possibility, Lindner 
recommended silk instead of surgical gut sutures. On the basis of many explorations 
of the site of previous sclerectomies and of transillumination findings in 40 failures, 
we believe that reopening of the selerectomy can account for only a very small 
number of the failures. 

Close postoperative ophthalmoscopic observation rarely revealed definite clues 
as to the cause of the failure. When the media had cleared enough to allow ophthal 
moscopy, no decided change in the position of the retina, that is, no definite response 
to the seleral resection, was noted. Soon afterward the condition of the eye started 
on a downhill course, not definitely different from that of an untreated retinal 
detachment. Ina few of the failures progression of the disease, that is, formation of 
new breaks in sectors not comprised in the scleral resection, could be recognized 
is the probable cause of the failure 

\ review of the successes revealed that most of the cases followed a very charac 
teristic postoperative course. As soon as the fundus could be seen again with 
sufficient clarity, the portion of the retina posterior to the resection was found to 
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have settled down very considerably, if not completely; at the site of the resection 
both choroid and retina were markedly elevated in the form of a smooth roll, very 
similar to the roll described by Dellaporta ° after scleral resections on normal dogs’ 
eyes. Size, degree of elevation, and duration varied somewhat from case to case. 
In the end, that is, usually within six months from the time of the operation, the 
roll subsided, with only a row of mild chorioretinitic lesions marking its former 
site. \ complete band of chorioretinitic lesions was uncommon. The final ophthal- 
moscopic appearance, in most cases, was in no way suggestive of the very major 
surgical procedure that had been performed. Some of the observations concerning 
the chorioretinal roll have impressed us as being sufficiently consistent and signifi 

cant to warrant detailed study and recording. A systematic presentation of these 
findings may be attempted at a later date. Here it will suffice to state that almost 
all final successes of scleral resections went through a phase of a more or less 
pronounced chorioretinal roll, noticeable at the end of the operation or whenever 
accurate ophthalmoscopy became feasible again. In only very few cases was final 
complete reattachment attained without immediate settling down posteriorly (cen 
trally) and marked elevation anteriorly (peripherally). This ophthalmoseopic pic 

ture is therefore of prognostic significance. In the failures it may be assumed that 
the retina was not capable of settling down, either because the scleral resection did 
not create enough slack or because the posterior retina was too rigid to reapply 
itself to the choroid. Since in all cases listed here as retinal shortage inward traction 
had practically been excluded by biomicroscopy, the cause for the failure of the 
posterior retina to settle down had to be looked for in the retina itself. 

\ review of the cases of improvement suggested that the degree of retinal short 
age in some cases had been greater than the amount of slack provided by the 
operation. Since a tangible improvement had been attained, it is easily understand 
able that most patients did not request, and that the surgeon did not strongly 
recommend, a second sclerectomy. 

The observations pertaining to scleral resections on patients with shortage of 
retina support the concept that the mode of action of this operation is the correction 
of a size discrepancy between the retina and the eyeball wall. Creation of chorio 
retinal adhesions is probably an auxiliary, but not very important, factor. 

The understanding of the mode of action of the scleral resection operation is 
aided further by the study of two other types of detachment in which this operation 
has scored successes. These types are listed in Table 2 as typical retinal detachments 
complicated by star folds and as detachments due to vitreous retraction, 

The occurrence of star folds in otherwise typical, idiopathic detachments is well 
known. Detailed studies of this condition were made recently by Boeck ? and Weve." 
The latter considers star folds as a manifestation of connective tissue formation 


on the inner retinal surface. The biomicroscopic findings in our cases were sug 


gestive of the presence of a preretinal membrane, but by no means conclusive. 
Formed vitreous could be excluded as a cause of the retinal folding. The treatment 
recommended by Weve for these areas— x-irradiation at first and electrocoagulation 
later, if necessary—was ineffective, if not harmful, in our hands. Small scleral 
resections in the approximate location of the star folds, combined with classical 
diathermy closure of all existing retinal breaks, proved highly successful in these 


cases, a result which to us was particularly significant since the pathomechanical 
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conditions seemed relatively simple and clear-cut. Together with the subsidence of 
the chorioretinal roll, the star folds, in the favorable cases, could be seen to dis- 
appear. The simplest explanation of the mode of action of the scleral resection is 
probably, again, the creation of retinal slack, which is taken up by the retina by 
rearrangement of its elements and smoothing out of the star folds. 

In Table 2 there are listed, finally, 26 cases in which the detachment was due 
to the most serious reattachment-opposing factor, vitreous retraction. A detailed 
description of this condition was given by Schepens * in the symposium on retinal 
detachment presented before the American Academy of Ophthalmology and (to- 
laryngology in 1951. In these cases the vitreous elements are visibly connected with 
and rooted in the retina, which appears to be pulled inward in the form of bizarre 
ridges, knuckles, or more rounded humps. The retina quivers with motions of the 
eye, but is otherwise immobile. ‘f all four retinal quadrants were involved in this 
process, scleral resections, in our hands, failed invariably and completely. In cases, 
however, in which approximately one-half of the retina was clearly under the effect 
of vitreous retraction while the other one-half or one-fourth of the retina was not 
under direct vitreous pull, scleral resections resulted in a very definite number of 
complete reattachments. In these cases the original breaks were usually presént in 
the upper half of the retina. The vitreous was holding the lower half in its clutches 
but had separated itself extensively from the upper half. Scleral resections per 
formed in the upper half of the globe and combined with diathermy closure of all 
visible breaks succeeded in bringing about complete, smooth, and lasting reattach 
ment in the cases which are listed as successes in Table 2, and probably should be 
designated as partial massive vitreous retractions. The number of failures in that 
category probably does not express the true incidence of failures in cases of partial 
vitreous retraction, but, rather, expresses the incidence of failures in cases of very 
extensive, and possibly total, vitreous retraction in which the patient's insistence 
and desperate visual status made the surgeon feel that no stone should be leit 
unturned 

There are two types of partial vitreous retraction in which the prognosis is 
rather favorable. In the first type the retinal ridges and folds are relatively smooth 
and regular and extend only part way to the dise. By slit-lamp examination the 
vitreous, while detached elsewhere, can be seen to be adherent to the area of retinal 
ridges and folds. In the other type a few, distinct vitreous strands are exerting a 
well-localized pull on the retina. Both types respond particularly well to scleral 
resections. 

rom the few, but definite, successes in cases of partial massive vitreous retrac- 
tion the lesson should probably be learned that mere reduction in the size of the 
globe may cause a letting up of inward traction by intravitreal elements, originating, 
probably, at the base of the vitreous and terminating in the retina. This “slacking 
off” seems in some cases to stop the process of vitreous shrinkage, as though a 
vicious circle had been interrupted. Such a traction-relaxing effect should be added 
to the concepts of the mode of action of scleral resection operations. 


SUMMARY 


The results of 200 penetrating scleral resection operations performed by us in 
cases of idiopathic or post-traumatic retinal detachment are evaluated. The operation 
proved successful primarily in cases of shortage of retina, but also in cases of typical 
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detachments complicated by star folds, as well as in cases of partial vitreous retrac- 
tion. The beneficial effect of the operation was probably due to the creation of a 


state of relative slackness of the retina and of pulling elements within the vitreous. 
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UVEITIS: A MILITARY PROBLEM 


MAJOR JOHN R. FAIR 
MEDICAL CORPS, UNITED STATES ARMY 


peat recent advances in the treatment of infections elsewhere in the body, 
the commoner inflammations of the inner eye remain a problem in every 
population and are particularly costly to the military because of the long hospitali 
zations involved, A soldier can hardly be discharged from a hospital until he is 
capable of performing all the duties that may be required of lum, His daily activities 
usually include exposure and strenuous exercise—neither conducive to the unin 
terrupted healing of uveitis. 

Iridocyelitis and chorioretinitis of one variety or another make up the second 
commonest cause for admission on the eye service at Walter Reed Army Hospital. 
Only eye injuries and their sequelae are seen more frequently. Cases admitted 
primarily because of uveitis account for 5 to 10% of all admissions for eye disease, 
and individual cases require longer hospitalization than do any other, again aside 
from eye injuries. 

Our attempts to resolve this problem have centered mainly on causative factors 
and have been shaped particularly by Wilder's ' report on the finding of parasites 
resembling Toxoplasma in more than 50 cases of granulomatous eye inflammation. 
Po our routine uveitis survey have been added the skin test for toxoplasmosis and 
serological tests for toxoplasmosis and leptospirosis. It is felt that the causes of 
uveitis are many and that the disease will be overcome only step by step, as one 


after another of the etiological factors is uncovered 


POXOPLASMOSIS 


Since January, 1952, the serum in each of 97 cases of uveitis has been examined 
using the Sabin-Feldman dye test.* Not included are cases in which the cause was 
apparent. There seems to be some uncertainty among serologists as to what consti 
tutes a significant dye test, but a positive result in a dilution of 1: 256 is generally 
considered to have some meaning. The sera from only 9 of these cases were reported 
as positive in a dilution of 1: 256 or higher (‘Table 1). 

A breakdown of these nine cases shows five of unilateral chorioretinitis, one of 
bilateral granulomatous iridocyclitis, and three of bilateral chorioretinitis (Table 
2). Three patients showed a rise in titer during the course of their disease. It 1s 
realized that a single serological test can have but little meaning in establishing a 
diagnosis of acquired ocular toxoplasmosis. In adults, the frequency of past infec- 
tion complicates the picture, so that, unless some activity of the infectious process 
is proved, little connection can be shown 

From the Ocular Research Unit, Walter Reed Army Medical Center, Washington, D. ( 

Read before the Section on Ophthalmology at the 102nd Annual Meeting of the American 
Medical Association, New York, June 3, 1953 
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Case 9 is particularly interesting. It is that of a 23-year-old soldier who had 


had poor vision in the left eye as long as he could remember. There was a left 
internal strabismus. Two weeks prior to his admission to the hospital he first 
noticed blurring of vision of the right eye. Examination revealed in the left eye an 
old, healed central chorioretinitis (Fig. 1). A few floating vitreous opacities were 
seen. In the right eye there was an old, healed paracentral chorioretinitis with 
reactivation of the process, as manifested by a clump of exudate attached to the 
margin of the lesion closest to the dise, and a fine vitreous haze (lig. 2). The dye 
test was initially reported as positive in a dilution of 1:64. Two days after a skin 
test which was mildly positive, the dye test was unchanged. One week later the 


Tape 1.—Results of Sabin-Feldman Dye Test in Ninety-Seven Cases of Uvettis* 


Dilutions 
Positive 
Negative Undiluted 1:4 1:8 1:16 1:32 1:64 1:512 1:1,024 1:2,048 


27 17 2 3 13 3 13 10 6 0 1 9 


* Both active and inactive cases 


laste 2.—Data on Nine Cases of Uveitis with Sabin-Feldman 


Dye Test 7 tter of 1:256 or Greater 


No. Diagnosis Sabin-Feldman Dye Test Comment 


1 Subacute peripheral chorioretinitis, April, 52 Aqueous + . 
right eye, 1 mo 1:256 undiluted 
J Chronie peripheral chorioretinitis, April, 52 Aqueous 
left eye 1:256 1:16 
Chronie recurrent peripheral chorio 8/5/52 8/19/52 8/26/52 9/18/52 
retinitis, left eye 1:512 1:512 1:2,048 11,024 
4 Subacute anterior choroiditis, right Oct., 52 
eye, 3 mo 1:256 
) Chronie recurrent juxtapapillary and May, 53 
central chorioretinitis, right eye 1:1,024 
6 Granulomatous iridocyelitis, bilateral April, 52 ae 
12256 
7 Old healed, disseminated chorio June, 62 High myopia 
retinitis, bilateral 1:256 8S. T.S. doubtful 


Chronie recurrent disseminated Sept., 52 Dee., 52 Right eye active 
chorioretinitis, bilateral 1: 256 1:2,048 Left eye intietive 

9 Bilateral central chorioretinitis, right 2/7/58 2/16/53 3/17/53 Left esotropia 
eye active, left eye inactive 1:64 1:128 1256 


serum titer was 1: 128 and one month later still, 1: 256. Skull x-rays showed no 
intracerebral calcification. One certainly cannot make a diagnosis of congenital 
toxoplasmosis in this case, but the question arises as to how long the Toxoplasma 
may lie dormant in an eye or elsewhere in the body. 

In our experience there is a good correlation between the skin test for toxo 
plasmosis * and the dye test. We have not seen antibody formation result from the 
skin test in normal persons, nor has there been found any significant rise in titer 
following the skin test in patients with serological evidence of past infection. The 
results of the complement fixation test * have not been revealing. ; 

In nine cases of active uveitis we have compared the aqueous and the serum, 
using again the Sabin-Feldman dye test, with the thought that some diagnostic 
feature of importance might be uncovered. In only one case did the titer of the 


* Antigen was prepared from mouse peritoneal exudate. Dye tests were performed by Dr. 
Leon Jacobs, National Institutes of Health, Bethesda, Md 
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aqueous equal that of the serum, specifically, 1:64. In the other eight cases the 
titer of the aqueous was much reduced as compared with that of the serum—usually 
from two to three times. 

We have located 13 of Mrs. Wilder's cases and to date have reexamined five. 
Our findings have been transmitted to Mrs. Wilder, and her future reports are 
awaited with interest. 

It has been shown previously * that the number of positive tests for toxoplasmosis 
in a group of cases with uveitis is not significantly higher than might be expected 
in the same age group in the general population. Actually, there is little basis for 
comparison, Uveitis has many causes, and there are all stages of the disease. Cer 


Fig. 1 (Case 9).—Fundus, leit eye 


tain types of uveitis are obviously not due to toxoplasmosis and should not be 
included in such a series. Further, the significance of low titers has never been 
adequately studied. What is needed is a combined serological, pathological, and 


isolation study before acquired ocular toxoplasmosis can be proved or disproved. 


If ophthalmologists everywhere remain alert to this need, such a case must eventu- 
ally be provided.7 
LEPTOSPIROSIS 

Iridocyclitis was reported in connection with infectious icterus soon after the 
original description of the disease by Weil, in 1886. The etiological agent of Weil’s 
disease was recognized as a Leptospira in 1915, and since then uveitis has been 
associated with leptospirosis as its most important late complication. Many cases of 

+ Since this report, just such a study has been made in an adult case of recurrent choroiditis 
and Toxoplasma gondii identified parasitologically, serologically, and pathologically as the 
causative organism. 
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UVEITIS—A MILITARY PROBLEM 


leptospirosis are of the benign anicteric type, but affection of the uvea is as com- 
monly seen in one type as another. Figures for incidence range from 2 to 12% and 
more, depending on how careful an eye examination has been done. Cimbal, cited 
by Gsell,* found pigmented keratic precipitates in 13 of 28 patients who had sur- 
vived the disease two years before. 

It is known now that the inflammation of the uvea is due to an actual invasion 
by the organism. According to Gsell,* Cimbal, in [-urope, isolated a Leptospira 
from the anterior chamber in a case of bilateral iridocyclitis in 1951, and at Walter 
Reed Army Hospital ° the organism was found in the aqueous in a case of accidental 
laboratory infection. In this particular case, a quiet unilateral granulomatous irido- 


Fig. 2 (Case 9}.—Fundus, right eye 


cyclitis developed some five weeks after recovery from the generalized disease. The 
serum titer had dropped to 1: 3,200 from a high of 1: 6,400, attained only a week 
before. An anterior chamber puncture done for both therapeutic and diagnostic 
purposes revealed the spirochete by culture. The titer of the aqueous was not 
measured, but animal experiments done at the Veterinary Division of the Army 


Medical Service Graduate School indicate that in leptospiral uveitis agglutination 


lysis titers in the aqueous range from 0 to 1: 20 when serum titers are in the order 
of 1: 8,000 to 1: 16,000. However, after puncture of the anterior chamber, the 
re-formed aqueous has been shown to contain antibodies in considerably augmented 
quantity. 

Just how much uveitis can be attributed to leptospirosis is unknown. Beeson," 
in this country, examined the serum in only nine cases before finding evidence of 
past infection by the Leptospira. Agglutination tests for leptospirosis have been 
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done in all cases of uveitis seen at Walter Reed Army Hospital in the past 18 
months without uncovering a single positive reaction. These cases total 102 and 
include all types of uveitis, active or inactive. Our patients come to us from all 
over the world and are of either sex and every age group. We do not believe that 
leptospirosis is a common cause of uveitis in the military. That it might become so, 
especially in foreign lands, is a possibility. Gsell, of Switzerland, has outlined very 
well the ocular complications of leptospirosis from a medical standpoint. Pagani * 
has deseribed the cellular and albumin content of the aqueous, together with the 
slit-lamp appearance, in the acute and chronic stages. More work is required, 
especially along treatment lines. Despite earlier reports to the contrary, we are 


satishied that modern chemotherapeutic and antibiotic agents do not affect the 


course of the generalized disease, much less the ocular complication. 


SUM MARY 
Uveitis is a problem of real importance to the military because of the prolonged 
disability and hospital stays for which it is responsible. 
A group of 97 cases of uveitis are presented, together with serological evidence 
for and against acquired ocular toxoplasmosis. 
Although leptospiral uveitis has been proved bacteriologically, leptospirosis is 
not a common cause of uveitis in military personnel. 
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RELATION OF VISUAL LATENCY TO INTENSITY 


MATHEW ALPERN, Ph.D 
FOREST GROVE, ORE 


Ik RESPONSE of an organism to light is invariably preceded by a latent 

period. It has been shown for the clam siphon,' for the electrical activity of a 
single photoreceptor of the limulus,’ and for the electroretinograms of a large 
number of animals * (and man‘) that the duration of the latent period is inversely 
related to the intensity of the photic stimulus. It is reasonable to suppose that some 
such relationship could be demonstrated for human vision. Hence, if two neigh 
boring flashes of light of the same duration but of slightly differing intensities were 
exposed simultaneously, they might appear as if the brighter flash preceded the 
dimmer one. Asynchronous neighboring flashes of light within certain limits show 
apparent movement, and the foregoing speculations lead to the expectation that so 


would simultaneous light flashes of different intensities. Vreliminary experiments 


roughly verified this prediction, although the observation was not at all definite, 


presumably because the intensity differences were too small to give a time differen 
tial large enough for an obvious apparent movement. 

In order to investigate this effect in a more precise way, the exposure asynchrony 
required to make two neighboring flashes of different intensities appear synchronous 
was determined. 

METHODS 


The apparatus is illustrated in Chart 1. The source (S) was a 6-volt, 18-am. ribbon filament 
which was imaged by the lens Ls on the screen (4). This screen had two 2 mm. holes, sep 
arated by 1 cm. and vertically aligned so that each hole was completely filled by a part of the 
image of the filament. The lens /e imaged the holes in the plane of the two rotating dises 
D, and Dy. These each had a small sector cut out so that when the discs were rotated at the 
rate of 1 rps, the sectors exposed the images of the respective holes for 12 mse Phe time 
interval between the two flashes could be altered by variation of the angular separation of the 
two sector apertures, and the interval could be accurately measured from the calibrated edge of 
the disk Ds. The lens 1, formed images of the apertures on a ground-glass screen (G), 
which was observed monocularly through a 2 mm. artificial pupil. The observer sat at a dis 
tance of 1.5 meters on the other side of the screen. The right eye was used. The two images 
cach subtended approximately 0.2 degree, with their centers approximately 1 degree apart. The 
intensity of the upper flash could be varied downward, independently of that of the lower flash 
by means of neutral Wratten (No. 96) filters placed at F. The luminance of the lower spot 
(when exposed continuously) was 930 ft.-L; that of the upper spot (without filters) was 


1,130 ft.-I. 


rom the College of Optometry, Pacific University. 
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The observer began the experiment immediately after entering the experimental room with- 
out any attempt to control prior light or dark adaptation.* The room was dark except for the 
stray light from the source, which, however, was carefully screened from an area of about 
20 degrees in the center of the field. The observer watched the region where the lower spot 
would appear and was instructed to report whether apparent movement occurred or whether the 
two spots appeared simultaneously. Recent evidence suggests that this criterion (i. e., movement 
versus simultaneity) is the most precise of those available.* 

The two lights were flashed with the dimmer (usually the upper spot), for example, notice- 
ably preceding the brighter. The observer was permitted 10 successive exposures at the rate of 
1 each second in which to indicate the direction (i. ¢., “downward”) of apparent motion. As 
soon after the report as the experimenter could, he stopped the motor, reduced the time interval 
by 4 msec., and started the motor again. This took about 30 seconds. The lights were flashed 
again, and the same procedure was followed until the time interval between flashes was just 
short enough that the two appeared to be flashed together. The value of exposure asynchrony at 
which this response was first obtained was recorded and the procedure was then repeated, this 
time starting with the dimmer flash subjectively succeeding the brighter (“upward” movement) 


Chart 1.--Schematic diagram of apparatus. For explanation see text. 


and with the time intervals reduced until the subject reported “simultaneity.” The entire pro- 


cedure was repeated at least three times, and the mean of these six limit values was assumed to 


represent the exposure asynchrony required to make the two flashes of light appear concurrent 
In the same way, determinations were then made with filters of successively greater densities at 
F (Chart 1), thereby gradually reducing the intensity of the upper flash and increasing the 
intensity difference 


RESULTS 


The results of these experiments on three observers are illustrated in Chart 2. 


In this graph the ordinates are values of the exposure asynchrony (in milliseconds ) 
required to make the two flashes appear simultaneous (for “positive” values the 


4 . upper flash preceded the lower). The abscissae are values of the logarithm of the 
4 * Because of the method employed, it would have been extremely difficult to present each 


exposure to a completely dark-adapted eye. The flashes were so bright that the state of dark 
adaptation would be effected by the number of times the exposures had been observed. Con- 
sequently it was decided to maintain adaptation only by interspersing frequent enough rest 
periods (about one every 5 to 10 minutes), in which the observer could adapt to the level of 
illuminance afforded by the stray light in the room. This was sufficient to maintain the light 
adaptation at about the same level throughout. Between rest periods it was assumed that the 
adaptation level was maintained relatively constant by the repetitious exposures of the stimulus 
flashes 
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ratio of the luminance of the lower spot to that of the upper spot. In the graph 
the values for one observer (M. A.) are the means of the data for two separate 
determinations. The values for the other two observers are the means of the data 
for four separate runs, each made on a different day. 

The curves show a tendency for the dimmer flash to be required to precede the 
brighter in order for the two to appear simultaneous; and this trend increased as 
the intensity difference between the two flashes increased. Certain individual differ- 
ences — were to be noted between observers, particularly at the smaller intensity 
differences ; but the same general tendency is to be noted for all observers. 

With the exception of minor discrepancies at the smaller intensity differences, 
these findings support the working hypothesis. However, the values of time differ- 
ence found seem to be relatively small as compared with other data on visual 
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Chart 2.—Variation in the time interval between flashes required to make the two appear to 
be concurrent. Positive ordinates: the upper preceded the lower. Abscissae: logarithms of the 
ratio of the intensities of the lower to that of the upper spot. Data for M. A. are the means of 
two separate runs; other data are the means of four separate runs. 


latency.{ In order to demonstrate this, the data were compared with data on 
hypothesized differences in visual latency (also associated with intensity difference), 
as obtained in experiments with the Pulfrich phenomenon.§ 

t Individual differences were found also by Sweet ® in a similar experiment. Sweet, with 16 
dark-adapted subjects, varied the spatial separation rather than the intensity of the flashes and 
for a spatial separation of 40 degrees found a mean latency difference (between central and 
peripheral) of 19 msec. with a standard deviation of 14.3 msec 

t References 7 and 8. 

§ The Pulfrich phenomenon can be exemplified by the apparent depth component of the 
motion of a pendulum bob which is oscillating in the frontoparallel plane when an observer 
with normal binocular vision observes the motion with eyes fixed in symmetrical convergence 
with a neutral filter before one eye. This has been explained on the basis of a difference in 
visual latency between the two eyes as a result of the difference in stimulus intensity. In the 
above situation, it is supposed that synchronous cortical excitations arrive from slightly dis 
parate retinal points because of the difference in latency and are associated with a perception 
of depth. The amount of movement “in depth” depends upon the difference in stimulus intensity, 
and it is possible to calculate the difference in hypothesized visual latency based upon the above 
assumptions if the geometry of the situation is sufficiently well defined 
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The results are summarized in Chart 3. In this Chart the ovals are the means 
of the data in Chart 2, while the triangles are the means of the data obtained by 
Lit’ from two observers of the Pulfrich phenomenon. In order to make the two sets 
of data as comparable as possible, correction was made for the fact that the flashes 
of light observed under the present conditions did not have the same brightness as did 
the same light when continuously exposed. This was ascertained by making bright 
ness matches between the lower spot, flashing for a duration of 12 msec. once per 
econd, and the upper spot, with the latter continuously exposed, The separation 
was presumably large enough to avoid the contaminating effect of the matching field 
luminance upon the brightness of the flashing light.” Under these conditions the 


luminance of the matching upper spot was such that the retinal illuminance pro 
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Chart 3—Comparison of the data obtained in the present experiment with data for the 
Pulfrich phenomenon. Abscissae and ordinates are same as in Chart 2. Ovals are the 


2 means of 
lriangles are the means of the data for two observers of the Pulfrich phe 


nomenon as calculated from Lit’s data for the most 


the data in Chart 2 


comparative viewing conditions. 


duced by it when viewed through the 2 mm. artificial pupil was approximately 2,400 


trolands 


It is apparent from Chart 3 that there is a marked discrepancy in the time differ 
ences as computed from the present experiments and those calculated from Lit’s 
data for the Pulfrich phenomenon. One possible explanation for the discrepancy is 


related to the differences in adaptation state of the observers in the two experiments. 
lhe curve labeled Lit in Chart 3 is not to be found in Lit’s paper. Lit adapted his observer 


to darkness for 30 minutes, and, after a period of light adaptation of each eye to the prevailing 


| of illuminance, he started his experiments, beginning with only a slight difference in inten 


sity and then gradually increasing the intensity to the eve seeing the brighter field—all measure 


ments being taken after an appropriate period of light adaptation. Since he used a great range 


of intensities for the visual field seen by each eye, however, it was possible to calculate, from his 
data, the curve in Chart 3 which compares with the situation in which the intensity of the dim 
mer spot was gradually decreased 
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In Lit’s experiments the eye seeing the dimmer field was carefully dark-adapted 


prior to the “steady-state” exposure to the low level of illuminance. It has been 
demonstrated that dark adaptation of one eye of the observer of the Pulfrich phe- 


nomenon can have the same effect as holding a neutral filter before that eye.'” 
Consequently, the values for the difference in latent period computed from Lit’s 
data would be larger than if a filter had suddenly been introduced before a light- 
adapted eye. The discrepancy between the two sets of data would be predicted to 
increase as the ratio of the intensity differences increased, since the magnitude of 
the Pulfrich effect increases with the degree of dark adaptation. Whether the differ 
ences in adaptation are sufficient to account for all of the discrepancies in the two 
sets of data in Chart 3 is largely a question which can only be answered by further 
experiment. The present results imply, clearly, that the variation of the visual latent 
period with intensity per se is much smaller than is commonly supposed.* 

These experiments also have some bearing upon the explanation of delta move 
ment. Korte" reported that if two spatially separated stimuli were flashed in 
succession with the second flash more intense than the first, an apparent movement 
from the late stimulus to the early stimulus could be observed. As has been pointed 
out, “Problems of latency have to be considered in an adequate theory of this 
effect.” '* In the light of the present experiments it seems unlikely that delta move 
ment can be demonstrated to be related to the differences in visual latency of the two 
flashes associated with their respective differences in intensity. Clearly, a difference 
of latency of less than 12 msec. would not suffice to make a brighter flash which is 
Hashed at an appreciable time interval after a dimmer one appears as though it had 
heen flashed at an appreciable time interval before the dimmer one. The present 
experiments are not conclusive in this connection, since they cover only a very 
limited range of each relevant variable ; but they certainly do not support the notion 
that delta movement can be entirely explained quantitatively on the basis of stimulus 
latency differences. 

SUMMARY 

With three observers, measurements were obtained of the time interval required 
hetween exposures to make two 12 msec. flashes of light of unequal intensity appear 
to be exposed simultaneously. As the intensity difference increased, the dimmer light 
had to be flashed at an increasingly longer time interval prior to the brighter, but 
the differences were much smaller than would be predicted from other experiments 
on visual latency. Implications of the data for the explanation of delta movement 
are pointed out. 
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Clinical Notes, New Instruments and Techniques 


NEW METHOD OF KEEPING POLYETHYLENE TUBING IN PLACE 
WHEN USED IN THE LACRIMAL CANALICULI 


OLIN C. MOULTON, M_D. 
RENO, NEV. 


NE OF the many uses of polyethylene tubing is its employment in the manage- 
ment and restoration of the lacrimal canaliculi, as described by Henderson,* 
of Rochester, Minn. 

In using the tubing for this work, i employ the size described as 1D.034-1D.060- 
100it-PE100. For restoration or construction of new canaliculi, in cases of atresia 
and scarring following accidents, the tubing is passed from the punctum through 
the canaliculus and then through the nasolacrimal duct into the nose. One of the 
problems connected with the use of this tubing is sewing the edge of the tubing into 
the canaliculus. The sutures tend to come untied and occasionally need tightening. 
Also, there is an added irritation from these sutures that would be eliminated if 


Collar—! mm. wider than tubing 


1D. 060 


31/2 
Polyethylene tubing. 


the sutures could be discarded. In my last case the tubing was left in for 47 days 
Hoping to improve the method of using this tubing, | have had some correspondence 
with the Clay-Adams Company, Inc., who make this tubing, and have found from 
Mr. Robert A. Walters that the polyethylene tubing can be flared at the ends by 
applying the heat of a match flame. The result is a cone-shaped end, similar to the 
flare-tube set-ups employed in running copper fuel lines commonly used in machinery 
set-ups. After accomplishing this cone-shaped flare in the polyethylene tubing, one 
can further flatten out the flare by pressing it against a warm metallic object, such 
as a spoon, making a flat collar. 

The tubing, with this collar, can be passed through the canaliculus until the 
collar comes against the canaliculus. The excess part protruding into the nose can 
be cut off to the desired length. The tubing, because of the collar, will remain in 
place without the benefit of a suture to hold it. 

The tubing can be made as above described, or, if for any reason one does not 
wish to make this oneself, it is available through the Storz Instrument Company, 
who have made some for me. 

130 N. Virginia St. 
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Annual Reviews 


DISEASES OF THE UVEAL TRACT 


F. PHINIZY CALHOUN Jr, M.D. 
ATLANTA 


HIS REVIEW of important available papers on diseases of the uveal tract 


covers the period between October, 1952, and October, 1953. 


CONGENITAL DEF®CTS 


Tower! describes a patient with a partial coloboma of the choroid associated 
with an ipsilateral coloboma of the lower lid, absence of the lower punctum and 
caruncle, harelip, defects of the facial bones, underdevelopment of the wrist and 
forearm, and shortening and absence of fingers. The most likely explanation was 
pressure from an amniotic band at about the 15-mm. stage of embryonic life, but 
the author does not believe that this fully accounted for the concomitant partial 
coloboma of the choroid. In a group of five cases of oculoauricular malformations, 
which had many similarities to the condition mandibulofacial dysostosis, Hoffman 
Kgy and Velissaropoulos* describe one case which had an associated typical 
coloboma of the uvea. Francois and Deweer* report a case of classic tuberous 


cerebral sclerosis of Bourneville which had in addition an atypical coloboma of the 
choroid, 

There are two reports of a condition called “mesodermal dysgenesis of the cornea 
and iris.” The first, by Rejehrt and Miksa,* describes imperfections of the cornea 
and iris with iridocorneal adhesions occurring in three female members of three 
succeeding generations and associated with hypodontia. The other, by Rosetti,’ 
describes a case with iridocorneal adhesions and doubling of the iris tissue occurring 
in association with a congenital cardiac defect 

Habertsma “ describes the first instance of coloboma of the optic dise and choroid 
associated with macular changes. The author states that a crater-like hole in the dise 
is a rare condition which, as a rule, is not associated with retinal changes. The 
author’s case had an acute disturbance of central vision which he believes was due 
to macular chorioretinitis. 


Chinaglia* reports three cases of congenital aniridia, All patients had various 


associated congenital ocular anomalies, such as dislocated lens, microphthalmos, 
microcornea, nystagmus, aplasia of the fovea, and peripheral corneal opacity. One 
patient had aniridia in one eye and coloboma of the iris in the other. The author 
believes that both mesodermal and ectodermal tissues were affected in this con- 
dition, which is transmitted in a dominant manner. Pagani® describes the beneficial 
effects of miotics in treating the glaucoma occasionally associated with congenital 
aniridia, and M@llenbach * reports briefly a case which had had multiple standard 
operations for glaucoma, Blake '’ reports a case of congenital aniridia which had 
three cyclodiathermy operations and one cycloelectrolysis before the tension became 


normalized. These two operative procedures were the over-all choice of 41 surgeons 


From the Department of Ophthalmology, Emory University School of Medicine 
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who responded to a questionnaire, but half the cases were unsuccessful. Barkan '! 
reports the case of a child with glaucoma associated with aniridia. He demonstrated 
the cause of the glaucoma to be the presence of persistent embryonic tissue in the 
angle, which pulled the rudimentary root of the iris toward the line of Schwalbe, 
thus sealing off the angle from the chamber. He normalized the tension by per- 
forming a goniotomy, the first such instance recorded, Barkan believed that the 
developmental anomaly in the angle, which is the cause of the glaucoma in aniridia, 
appeared to be similar to that which is the cause of typical congenital glaucoma. 
An interesting case of complete traumatic aniridia produced by a fingernail perfora 
tion of the sclera is reported by Wagenaar.'* ‘The case was unusual in that the lens 
was unimpaired and the corrected vision was normal. The author discusses the 
changes in visual physiology produced by the injury and gives explanations for the 


absence of photophobia. 


DEGENERATIVE AND CIRCULATORY CONDITIONS 

lridoschisis.—Vhis interesting condition appears in elderly people and is charac 
terized by more or less extensive separation of the anterior and posterior layers of 
the iris. The free ends of the ruptured iris fibers float in the anterior chamber 
Glaucoma occurs in about 50% of the cases. [excellent reviews and reports of addi 
tional cases are given by Carter,’* who suggests that the disease might better be 
called progressive senile fibrillar atrophy of the iris stroma; by Bgjer,’* who was 
able to find only 19 previously reported cases and who believed the condition related 
to essential atrophy of the iris, which occurs in young people, and by Pavia,'® whose 
case developed a progressive pigmented pupillary membrane, which had to be 
excised. Bojer believes that iridoschisis and essential atrophy of the iris are prob 
ably different manifestations of the same disease and that the loss of elastic fibers 
in the aged accounts for the ditference in the clinical picture 

Essential Atrophy of the Iris.—Huerkamp ** collected 50 cases from the litera 
ture and describes 3 of his own. He believes that there are two types of the con 
dition. The first is unilateral, occurs in young females, and invariably leads to 
glaucoma, which is difficult to control. The second occurs chiefly in men in their 
40’s, is characterized by the appearance of a dilated pupil, and only rarely has an 
associated glaucoma. He believes that the condition 1s preceded by vascular changes 
of an unknown cause. Paez Allende '* reports the occurrence of essential atrophy of 
the iris in a case of pulmonary tuberculosis. 


1s 


Circulatory Conditions.—lien ** believes that many macular lesions of vascular 
origin are due to an abnormal functional state of the autonomic nervous system 
which gives rise, under certain circumstances, to recurrent functional vascular dis- 
turbances. These manifestations may (1) be limited to the retina, (2) involve 
choroid and retina, or (3) be limited chiefly to the choroid. In this third variety of 
the angioneurotic diathesis, the choroidal lesion and its sequelae go under the names 
chorioretinitis centralis serosa, juvenile disciform macular degeneration, central 
serous choroiditis, and idiopathic flat detachment of the macula. The clinical signs 
and histopathological findings in this choriopathy are described by Klien in this 
important contribution, which should be read and studied to be fully appreciated. 


Familial and Hereditary Degenerations—Sorsby and Crick'’ describe five 


separate families affected with central areolar choroidal sclerosis. There were only 
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a few affected members in each family, with a total of 14 cases. The age of onset 
varied from the early 20’s, in one family, to the early 50's, in another. A fully 
established case was not seen in a patient under 50 years of age. The earliest ophthal- 
moscopic sign was a central exudative edematous reaction or a central pigmentary 
mottling. The appearance became pathognomonic when there was exposure of the 
choroidal vessels centrally in an areolar fashion. This progressed to an obliteration 
of the exposed choroidal vessels and choriocapillaris. The lesion was severer in the 
affected 4 men than in all but 1 of the 10 affected women. The evidence was con- 
clusive as to the genetic character of the affection but not sufficient to establish the 
mode of inheritance, 

\shton *” studied the eyes of one of the patients of Sorsby and Crick removed 
post mortem. A Neoprene cast of the choroidal vessels in one eye was made by 
injecting the ophthalmic artery. This showed a well-demarcated avascular zone in 
the macular area extending over to the disc. The histologic examination of the left 
eye showed the avascular zone to be atrophic and fibrosed, and over it the outer 
retinal layers had disappeared without glial replacement. Ashton feels that the 
condition is a heredodegenerative vascular atrophy rather than a choroidal angio 
sclerosis. Despite the extreme avascularity of the submacular choroid in these cases, 
the overlying Bruch’s membrane remained intact and healthy, apparently in con- 
tradiction to the theory that ischemia produces breaks in Bruch’s membrane which 
precede the development of angioid streaks and disciform degeneration. 

Franceschetti *' reports on a patient who had been observed at the age of & years 
to have retinitis punctata albescens and who 54 years later presented choroidal 
angiosclerosis and chorioretinal degeneration. 

Choroideremia is reviewed at length by Sorsby, Franceschetti, Joseph, and 
Davey,** and three families are described in detail. The characteristic intermediate 
sex-linked inheritance was demonstrated. In males the condition is progressive. 
In females, although the ophthalmoscopic changes may be marked, there are no 
subjective symptoms and no progression. Some clinical implications of the inter 
mediate sex linkage are as follows: An affected male will have a mother who will 
show the carrier state; since women carriers can be identified, the condition can be 
diagnosed by the study of only two generations. The authors suggest the term 
“progressive choroidal atrophy” for the condition, The patients are not born without 
pigment ; it slowly disappears. 

(aordon ** gives a brief description of choroideremia and shows fundus photo 
graphs in color, 

Brognoli ** reports two cases of “progressive choroidal atrophy” occurring in 
brothers aged 49 and 45 years, The clinical appearance was that of gyrate atrophy 
of the choroid rather than choroideremia. 
GENERAL 


EXPERIMENTAL STUDIES 


Lowenstein and Loewenfeld *° did pupillographic studies on normal human eyes 
to determine the effects of pilocarpine and physostigmine on the iris sphincter. With 
each drug they found a marked individual difference in the degree of miotic effect 
from subject to subject. In studying the effect of pilocarpine on the reflex to light, 
they found that the extent of the pupillary reaction was parallel to the degree of 
miosis existing at the moment of stimulation. They also found that the adminis- 
tration of small doses of physostigmine following small doses of pilocarpine was 
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more effective than the instillation of either drug alone. ‘The miotic effects of these 
drugs appeared to be additive rather than competitive, in contrast to the previous 
experiments of Swan and Gehrsitz on rabbits. 

In view of the evidence that the iris of the cat’s eye becomes more sensitive to 
acetylcholine after removal of the ciliary ganglion, Schofield ** measured the amount 
of true or specific cholinesterase in the denervated iris of the cat and found that its 
amount fell to about 40%. The fall reached its level at about 21 days and remained 
there up to 35 days. 

In studies on beef eyes, and in a few instances on cat eyes, Pillat and Powers *' 
found that the aqueous humor was free of measurable amounts of epinephrine and 
arterenol (nor-adrenaline) even when the samples were concentrated 10 times. 
Extracts of the iris and ciliary body of cattle eyes showed an equal distribution 
of arterenol in the iris and ciliary body, and in the same relatively small amounts 
present in other tissues, such as striated muscle and brain. Within the sensitivity 
of the bioassays used in this study, epinephrine could not be demonstrated in the 
extracts from pooled samples of iris and ciliary body. 

In seeking a possible enzymatic basis for the observation that mydriatics are 
more effective in light than in dark eyes, Angenent and Koelle * conducted assays 
on homogenates of the irises and ciliary bodies of pigmented and albino rabbits for 
enzymes which might be involved in the destruction of the cholinergic or adrenergic 
mediators. No significant differences were found between the two groups with 
respect to monamine oxidase or cytochrome oxidase, the principal enzyme systems 
responsible for the inactivation of epinephrine in the body. The same was true with 
respect to succinic dehydrogenase, cholinesterase, and reducing substances. How 


ever, dihydroxyphenylalanine (DOPA) was oxidized by the pigmented, but not by 


the albino, homogenates. When a mixture of epinephrine plus DOPA was used as 
substrate, the Os uptake by the pigmented homogenates was considerably greater 
than the sum of the values with the two substances alone. 

Cascio and Caselli ** found the ciliary permeability increased in rabbits under 
going experimental intoxication with sodium iodate. Caselli *’ found the ciliary 
permeability lowered in rabbits after 10 days of intravenous administration of 
vitamin I. Staiger *' modified the method of Amsler and Huber in measuring the 
appearance time in the anterior chamber of intravenously injected fluorescein. ‘They 
found the fluorescein secretion increased during menstruation and in cases of ante 
rior uveitis and glaucoma. 

With the hope of aiding the study of the growth of viruses in different ocular 
tissues, Kirber and Kirber ** found that they could keep bits of iris, as well as cornea 
and conjunctiva, viable on the chorioallantoic membrane of the chick. 


INFLAM MATIONS 


General Considerations.—\Wurz * discusses the role of allergy and the nervous 
factor in the production of nonspecific iridocyclitis and groups the various symptom 
complexes of which endogenous iridocyclitis is frequently a part. Dekking “* believes 
that the finding of one etiologic factor does not preclude a further search for other 
factors and that a convincing proof of the etiology is dependent upon the cure and 
nonrecurrence of the uveitis following successful treatment of the supposed cause. 
Gonzales-Pola *° believes that the process in the uvea is produced by bacterial foci 
in distant areas which affect the endocrine and neurovegetative metabolism. Har 


379 


i 
r 


M ARCHIVES Ol 


OPHTHALMOLOGY 


ley ” believes that bacterial allergy is a frequent cause of nonspecific recurrent 
iridocyclitis. His work is a revival of the method of “pathogen-selective culture,” 
in which the in vitro bacteriocidal power of the patient’s freshly taken whole blood 
is utilized to kill off the organisms to which he is immune and to allow the growth 
of potentially pathogenic organisms, thus assisting the selection of the etiologically 
important organisms from a mixed culture in cases of focal infection. By treatment 
with autogenous vaccines, Harley benefited most of 36 patients who had failed to 
respond to conventional therapy. 

Kapuscinsky and Biedronska “’ presented evidence that certain teeth harbor a 
jocal infection in cases of uveitis and must be removed. They believe that the teeth 
at fault are frequently normal in appearance and with x-rays but are devitalized, 
as shown by the apical compression test. By modifying for eye conditions the 
procedure of Gutzeit, they placed a high frequency electrode beside one of the sus 
pected teeth and stimulated it for 10 minutes. The blood sedimentation rate, when 
examined at 3 hours, and again at 24 hours, after the test, showed a significant rise 
and fall, thus proving the activation of the focus. This method permitted the author 
to prove the diagnosis of focal dental infection in 15 out of 17 cases, and in 9 cases 
to uncover a dental focus in a dead tooth which appeared normal with x-rays. 

llart ** advised thorough general investigations in cases of uveitis. In a series 
of 27 patients, 10 had Endamoeba histolytica in the stools and antiamebic therapy 
relieved the ocular inflammation. Fein and Swinney ** report an interesting case of 
seasonal nongranulomatous iritis which occurred in one eye over a period of 12 years 
and was eventually controlled by desensitization with nonbacterial air-borne pollens. 

\msler *’ describes in detail the biomicroscopic and gonioscopic findings in cases 
of chronic uveitis. He ascribes a tuberculous origin to 20% of his cases. The cyto- 
logical examination after anterior chamber puncture was valuable in distinguishing 
active and quiescent uveitis. De Rezende, and de Camargo Alves,*' employing 
\msler’s technique in 60 cases, also write of the value of the cytological exami- 
nation of the exudate in the anterior chamber but found no direct relation between 
the cell count and the etiologic process. Murray,'* in a similar study of 22 cases of 
endogenous uveitis, most of them associated with rheumatoid arthritis, found no 
bacteria by smear or culture and only a varied and nonspecific cell count, which had 
no relation to the duration of the uveitis. Kapuscinsky and Ogielska,** in extension 
of their previous work, which showed that typhoid vaccine lessened the number 
of lymphocytes and increased the number of monocytes and reticuloendothelial cells 
in the anterior chamber exudate, interpreted the results to mean that it was the tissue 
defense rather than the humoral defense mechanism that was stimulated by this 
therapy. Kravitz “ describes the gonioscopic findings in 15 cases of uveitis due to 
various causes. These findings included peripheral anterior synechiae, veil-like 
membranes, trabecular pigment, and shallowing of the angle, usually inferiorly. 
‘There was no correlation of the intraocular tension with any of these signs. 

Stephenson *° developed a method of measuring the corneal temperature in the 
normal eye and in pathological conditions. He showed such measurements to be of 
value in the diagnosis of uveitis and in determining the adequacy of treatment. 
lrancois ** found that the electroretinogram in 38 cases of uveitis showed no varia- 
tion from normal. 

Posner and Schlossman *’ present further observations on the syndrome of 
glaucomatocyclitic crises, which is characterized by unilateral recurrent attacks of 
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acute noncongestive glaucoma associated with mild cyclitis. The eye is white ; there 
is minimal pain even in the presence of high tension; the pupil is larger than that 
of the unaffected eye, a few keratic precipitates are present; the vision and fields 
are unimpaired, and provocative tests are normal between attacks. Treatment should 
be limited to mild miotics (or mydriatics) and topical use of cortisone. Surgery is 
contraindicated. Kornzweig ** reports a case of this condition in which iridectomy 
had been performed but future attacks were not prevented. In his case either miotics 
or mydriatics relieved the attacks. After an allergy investigation and desensitization, 
the attacks were less frequent and the symptoms less severe. It was suggested that 
the condition might be actually an angioneurotic edema of the eye 


Samuels ** describes the findings in posterior exudative iritis and contrasts them 
with the anterior type. The latter is readily recognized clinically, and the iris reaction 
is more violent, owing to the access of the undiluted toxin, which incites a polymor 
phonuclear cell response. Posterior exudative iritis is not easily recognized but may 
exhibit deepening of the anterior chamber, especially in the periphery, owing to the 
exudate, which causes the iris to be extensively bound to the lens 

Lens-Induced Uveitis.-Miuller,”® by parenteral injections of Adjuvant,* which 
contains tuberculin but no lens protein, produced in rabbits a hyperergic reaction 
following discission of the lens, which ordinarily causes only a slight reaction. This 
phacogenetic reaction may be due to pure lens anaphylaxis, but the antigenic proper 
ties of lens protein are not marked and other toxins can sensitize the tissues of the 
anterior segment to its own lens protein, Miiller believes that the term endophthal 
mitis phacoanaphylactica should be replaced by the term phacogenetic endophthal- 
mitis, 

Law,°' who believes that “phacogenetic” is a term that should be condemned on 
etymological grounds, reports on six patients who, after extracapsular cataract 
extraction in one or both eyes, developed granulomatous uveitis, in a manner sug 
gesting reaction to the release of lens substance. Histopathological reports on six 
eyes enucleated after a unilateral extracapsular extraction revealed an intense 
reaction around the lens remnants. In two cases of extracapsular extraction opera- 
tion on the second eye was followed by severe inflammation. Histologically, the 
second eyes showed marked inflammatory invasion of the lens. 

DeVeer,”’ in a comprehensive review of the subject, reports three cases of 
Inlateral endophthalmitis phacoanaphylactica. In two of these cases he made a 
pathologic study of the first eye involved, and in the other he examined the secon 
darily implicated eye. He describes in detail the anatomic characteristics of the 
lesion and advocates its acceptance as a histopathologic entity. He furnishes evidence 
that rupture of the lens capsule is usually, and perhaps invariably, present in the 
one eye in cases of the unilateral form and in both eyes of the bilateral form. The 
pathologist's report of endophthalmitis phacoanaphylactica in the enucleated eye of 


a patient whose second eye has become inflamed probably means that the second eye 


has a defective capsule. Prompt removal of the lens matter, as completely as possible 


seems indicated in this case. The development of inflammation in a second eye with 
a simultaneous or slightly preceding exacerbation of activity in the eye first involved 
* Adjuvant contains liquid petrolatum, Aquaphor (an oxycholesterol petrolatum ointment 
base), and heat-killed tubercle bacilli. 
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speaks for the presence of true sympathetic ophthalmia, rather than bilateral lens 
reaction. The author advocates earlier and more frequent tests for sensitivity to lens 
and pigment antigens. 

/ uberculosis.—Since the current literature on ocular tuberculosis is voluminous, 
especially that originating in European countries, | shall attempt to review only the 
more important and significant articles. Frequently the criteria given for the clinical 
diagnosis of ocular tuberculosis are not strict, and the diagnosis in many reported 
cases may be open to question. 

There were several interesting reports of eye lesions occurring in BCG-vacci- 
nated patients. Frandsen ** collected 44 cases, including 5 of his own, of various 
inflammatory ocular conditions in which there was a possible causal relation to BCG 
vaccine, ‘The lesions, which included iridocyclitis, choroiditis, retinal periphlebitis, 
sclerokeratitis, and phlyectenular keratoconjunctivitis, usually appeared some months 
alter BCG vaccination, The author states that the association is rare, and he hopes 
to prove by a statistical study whether there is a true relationship between BCG 
vaccination and the occurrence of such ocular inflammation. Andersen “* reports 
the case of an infant who was given BCG vaccine six days after birth because of a 
healed lesion in the right lung of the mother. A positive Mantoux test developed 
at 2 months of age and severe nodular iridocyclitis at 6 months of age, which led 
to enucleation of the eye. The child remained healthy and the lung x-ray was nega 
tive. Cultures and animal inoculation of the aqueous, vitreous, and ocular tissue were 
negative. Histopathologic examination of the enucleated eye showed a nonspecific 
iridocyclitis, without epithelioid cells, tubercle formation, or caseation. The author 
believes the condition to be an allergic reaction to a BCG infection elsewhere in the 
hody, although a chance coincidence cannot be ruled out. Roy *’ reports a case of 
unilateral keratouveitis occurring six weeks after BCG vaccination. 

Choyce * describes the operations of the new national sanatorium at Swanley, 
Ikngland, for the treatment of ocular tuberculosis. Detailed plans for the cases were 
discussed. lighteen patients, who had spent several months at the high-altitude 
sanatorium at Davos, Switzerland, did just about as well later at Swanley. 
Semadeni *' describes the clinical course of the patients with severe tuberculous 
uveius in the Davos sanatorium. Recurrences and complications were frequent, 
even in this favorable environment. He believes that sarcoidosis is a variant of 
tuberculosis and that the modern drugs are not as effective in ocular tuberculosis 
as in other forms of the disease. Local application of cortisone was of value in 
certain cases, 

In the Middlebrook-Dubos test varying dilutions of the patient's serum are used 
to agglutinate suspensions of sheep red cells which have been sensitized to human 
or bovine strains of the tubercle bacillus. Agglutination with serum dilutions of 
more than 1:10 or 1:20 suggests the presence of an active tuberculous process. 
Sano “* found this test strongly positive in patients with tuberculous lesions of the 
anterior segment, but apt to be negative in tuberculous lesions of the posterior 
segment. Belz, Sohier, Montabone, and Juillard ** carried out the test 500 times 
and found it positive in 72% of cases with ocular tuberculosis and positive in 4.5% 
of cases with nontuberculous lesions. Yokoyama’ performed the Middlebrook- 
Dubos hemagglutination test in 100 cases and found it positive in 34%. He stated 
that this figure was lower than that obtained in cases of pulmonary tuberculosis 
and it bore no relation to the tuberculin reaction or the sedimentation rate. 
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and Flocks *' performed the test in 101 patients with ocular tuberculosis and in 
60% otf the patients obtained positive results in a serum dilution of 1:8 or greater. 
Intracutaneous tuberculin tests were of little help in the diagnosis. 

Vom Hofe ** found that there was little difference in the incidence of changes 
in the choroid and retina between patients with pulmonary tuberculosis and those 
with decidedly nontuberculous conditions. However, fresh fundus changes in cases 
of pulmonary tuberculosis were nearly always of tuberculous origin. Purper °° 
reports on 35 pregnant women with tuberculous uveitis; he found that, like pul- 
monary tuberculcsis, the uveitis became worse during the puerperium and lactation. 
An interruption of pregnancy may be indicated in some cases. Pillat ® reports on 
a patient with a tuberculous history who showed cyclitis, peripheral choroiditis, 
and three streaks of retinal pigment at the site of the vorticose veins. The author 
believes this to be a sign of periphlebitis of the vorticose veins, the clinical picture 
of which had not been previously described. 

Vintserevitch "° treated successfully a case of tuberculous chorioretinitis with 
17 retrobulbar injections (25,000 units) of streptomycin, combined with iontopho- 
resis (425,000 units). Bard ** reports on a woman with a history of pulmonary 
tuberculosis who developed a solitary tubercle in the iris of the right eye and 
sclerokeratitis of the left eye. The condition hecame worse on cortisone therapy and 
did not improve with streptomycin and then isonicotinie acid. Tuberculin desensiti 
zation by the scratch method brought about rapid healing. A second case with the 
diagnosis of tuberculous chorioretinitis was treated with streptomycin and also 
subconjunctival injection of cortisone, without benefit. Two weeks’ therapy with 
isonicotinic acid brought about healing. Briickner “’ suggests the local use of 20% 
sodium paraaminosalicylic acid ointment to a colleague, Lindemann, who used it 
in 508 cases of scrofulous keratoconjunctivitis. The great majority of the patients 
were relieved, although some required the additional internal use of the drug, PAS 
ointment appeared to be more effective than mild mercurous chloride N. F. 
(calomel) powder. 

The action of isoniazid (isonicotinic acid hydrazide) on experimental ocular 
tuberculosis in rabbits was studied by Bruna“; Simonelli and Rizzini ® ; Bonavo- 
lonta,”® and Fust, Bruckner, and Studer.?! The drug was most effective when given 
early in the course of the infection. In Bruna’s series relapses did not respond to the 
treatment. The author felt that this was a manifestation of an acquired resistance 
of the organism to the drug. 

Sezer and Okan ™ studied the effect of streptomycin on experimental ocular 
tuberculosis in rabbits. In normal animals when streptomycin was started simul- 
taneously with the inoculation, the clinical manifestations and formation of tubercles 
were impeded. Streptomycin was totally ineffective if started after the appearance 
of the disease, and in the immune-allergic rabbits. 


Grignolo and Pannarale*’ tested the effect of local and systemic cortisone 


therapy on guinea pigs with inoculation of the anterior chamber. In the first group, 
in which cortisone was begun at the time of the inoculation, an acceleration of the 


course of the infection was produced. In the second group, of immune-allergic 
animals, the course of the disease did not seem to be influenced. Bunn ** studied 
the effects of corticotropin on the course of experimental ocular tuberculosis in 
rabbits. In one group he administered corticotropin early in the infection, and the 


disease became more fulminating than in the controls. If corticotropin was begun 
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24 hours prior to the inoculation, the disease failed to develop in standard fashion. 
When corticotropin was discontinued, the disease progressed in a fulminating 
manner. In a third group of animals corticotropin was administered only after the 
disease had reached an advanced stage. The hormone failed to alter the gross 
appearance of the fibrotic localized disease. In a similar series of animals treated 
with cortisone the effects were less impressive. Corticotropin and cortisone did not 
influence the serial hemagglutination titers cr alter the tuberculin skin tests in 
these animals. 

Sarcoidosis.—UNerich * describes 10 cases which he designated as forms of 
epithelioid granulomatosis. The three syndromes producing this histopathologic 
picture were the Besnier-Boeck-Schaumann disease, Heerfordt’s syndrome, and 
Mikuliez’ syndrome. In discussing the differential diagnosis of these syndromes, he 
states that the Heerfordt and Mikulicz syndromes seemed to be limited to the uveal 
tract and almost always affected both eyes. Sarcoidosis, the first disease, could 
involve other parts of the eye as well as the uvea and was often found limited 
to one eye, 


Cross ‘" reports seven cases of sarcoidosis of the eye occurring in England. He 


regards sarcoidosis as a tissue reaction to a foreign agent which is introduced into 
the body. He found that cortisone and corticotropin were helpful in treatment and 
that the ultimate visual prognosis was good 

Theobald “? reports a case of the Heerfordt syndrome in which there were 
parotitis, facial palsy, skin lesions, and granulomatous iridocyclitis. Study of the 
enucleated eye revealed a granulomatous, noncaseating iridocyclitis and episcleritis 
consistent with the picture of sarcoidosis. 

Schulman, Schoenrich, and Harvey ** report in detail the effects of corticotropin 
and cortisone on the clinical course of 15 patients with sarcoidosis. ‘Vhirteen of the 
15 patients had exhibited active uveitis of varying severity. Most of the cases were 
treated by courses of intravenous corticotropin varying in duration from 12 to 42 
days, with a total dose of 360 to 1,650 mg. The results showed that corticotropin 
and cortisone suppressed the activity of the disease if administered in adequate 
dosage. No evidence of active tuberculosis was discovered, even in those cases 
treated by repeated courses over long periods of time. ‘The natural course of the 
disease was found to be characterized by irregular progression with remission and 
exacerbations, which varied from patient to patient and with the area involved. In 
the patients with uveitis there was usually complete inactivation of the lesion after 
two weeks of the continuous therapy. In two patients there was a suggestion that 
topical use of cortisone ophthalmic ointment was helpful in suppressing the anterior 
uveitis. Four of the patients demonstrated the Heerfordt syndrome (uveoparotid 
fever). Administration of corticotropin produced clinical resolution in 7 to 17 days. 
In two of these patients there were partial transient recurrences at 3 weeks and 3 
months, respectively. 

Studies: Santoni*® instilled infected mouse 
ascitic fluid into the conjunctival sac of rabbits and produced a severe conjunctivitis, 
which recovered spontaneously. Injection of this fluid into the anterior chamber or 
into the vitreous of rabbit eyes produced severe inflammation and necrosis of the 
inner structures of the eye, in which the organisms could be found. However, there 
was no significant spread to the extraocular tissues, and no lesions were produced 
which resembled ocular toxoplasmosis as we know it. Busacea, Nobrega, and 
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(aovannoni *’ found that aqueous derived from three cases of active chorioretinitis 


failed to infect mouse brains. In studies with pigeons systemically infected with a 


strain of Toxoplasma one bird developed chorioretinitis which closely resembled 
that of humans. 

Kor demonstrating the extracellular forms of ‘Toxoplasma in histologic sections, 
Smith *! recommends Heidenhain’s iron-hematoxylin stain. 

Clinical Studies: Busacca and associates *° used toxoplasmosis antigen and 
complement fixation tests on adult patients with active chorioretinitis and found 
positive results in 28.5%, whereas the same tests on a group of control patients 
without chorioretinitis gave positive results in only 3%. These results coincide with 
the present-day concept that a certain number of adult chorioretinitis cases must be 
of Toxoplasmic origin, although there are no specific general clinical signs. Hogan, 
Thygeson, and Kimura ** state that the methylene blue dye test is the most reliable 
one for toxoplasmosis. Using this test, and skin tests for evidence of toxoplasmosis, 
these investigators studied 338 cases of uveitis which had been thoroughly surveyed 
for all possible etiologic factors. Fifty per cent showed positive methylene blue dye 
tests, and 15% had positive skin tests. In discussing this paper, Dr. Hlelenor Wilder 
noted that, although Dr. Hogan observed no characteristic ophthalmoscopic picture 
of toxoplasmosis, in the enucleated eyes in which protozoa are found there 1s a 
strikingly uniform appearance on microscopic examination except for variations in 
size. Wegmann and Gut** report the study of 20 adult patients with iritis or 
choroiditis using the complement fixation reaction, neutralization test, and dye test ; 
all three tests were positive in only one patient. Scholtyssek ** performed the 
methylene blue dye test and the complement fixation test in cases of chromic intra 
ocular inflammation and found strongly positive results in 12% ; however, the same 
percentage of positive results was found among 162 control patients. Duke-IIder, 
\shton, and Brihaye-van Geertruyden,** in an important paper, report a patient 
whose eye was removed because of chronic granulomatous choriouveitis with secon 
dary glaucoma. In a necrotic area of the retina there were found many crescentic 
structures morphologically indistinguishable from Toxoplasma. ‘Two years after the 
last relapse of the uveitis serological tests were performed on the patient, including 
the cytoplasm-modifying dye test, complement fixation test, rabbit skin test, and 
dermal sensitivity test to toxoplasmin. All tests were moderately positive, indicating 
recrudescing toxoplasmosis. These authors feel that confirmatory serological tests are 
necessary for the diagnosis of ocular toxoplasmosis because Toxoplasma forms are 
difficult to identify specifically in microscopic sections. \pparently, degenerate cells 
often very closely resemble Toxoplasma pseudocysts. 

Koke *® reported a case of chorioretinopathy in an adult which was probably due 
to toxoplasmosis. Two weeks after onset of the chorioretinal disease the patient 
delivered a child who had extensive intraocular disease, intracranial calcification, 
and a positive serologic reaction for toxoplasmosis. Seven years later the mother’s 
dye test was positive in a titer of 1: 256 and the child’s in a titer of 1: 64. 

Relapsing Iridocyclitis with Mucocutaneous Lesions (Behcet's Disease ).—Vhis 
condition, which was first defined as an independent disease by Behcet, a derma 
tologist, in 1937, has three basic signs: (a) iridocyclitis with hypopyon, (/) mucosal 
aphthae in the mouth, and (c) ulceration of the sexual organs. Beheet suggested 
that the disease was probably caused by a virus. Sezer *' studied 30 cases of the 
condition at the University of Istanbul. Animal inoculations with material from the 
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aqueous or from the oral aphthae were always unsuccessful. In three Sezer obtained 
vitreal and subretinal material and isolated a virus in all three. The virus in each 
case showed similar cultural and serological properties. The virus grew on egg 
chorioallantoie membrane and caused typical encephalitis in mice. In rabbit eyes it 
produced an experimental disease similar to the human disease, and in guinea pigs 
it produced a fatal hemorrhagic pneumonia. Pecsitive complement fixation and 
neutralization tests with the sera of patients with the disease indicated that specific 
antibodies were being produced in the blood of affected patients. One eye was sub 
jected to histopathologic examination and the reaction was found to be nonspecific. 

In the case reported by Fonesea, Branco, Pina, and Gander * there were also 
present cutaneous nodules which histologically resembled erythema nodosum. Local 
and systemic cortisone therapy resulted in cure of the bilateral iritis and attenuation 
of the mucocutaneous attacks. Karani’s*” case was treated with antibiotics, cortisone 
locally, corticotropin, an anticoagulant, and testosterone, without effect. In a case 
reported by Herrmann ”’ there developed symptoms due to diffuse involvement of 
the central nervous system, resulting in permanent damage to the cerebellum. Alema 
and Magni described a case in which meningoencephalitis syndrome developed 
five years aiter the onset of ocular symptoms and two years before death. The 
neurological picture consisted in transient attacks of pareses of the oculomotor 
nerves and legs, tremor, cerebellar signs, and mental changes. Autopsy findings were 
deseribed. The author collected seven previous case reports in which there were 
neurological complications of Behcet's disease. 

Curth ** reports another case with bizarre central nervous system signs. Latte ** 
reports an atypical case of Behcet's disease in which he was unable to culture the 
virus from the aqueous humor. Lubbers “* believes that Behcet’s disease has some 
sunilarity to the periodic ophthalmia of horses, which is probably due to a leptospiral 
infection, Ophthalmia lenta is a term used by some authors for Behcet’s syndrome. 
(4 13 cases of Behcet's disease, the serologic examination for leptospirosis was 
weakly positive in only 3. 

Uveitis Associated with Joint Disease Bonnet and Bonnet’ state that of all 
types of chronic rheumatism in childhood important ocular lesions develop in about 
20% of cases. These lesions are almost always bilateral and consist of the triad of 
chronic iridocyelitis, band-shaped corneal opacity, and complicated cataract. ‘These 
authors considered band-shaped corneal opacity as almost pathognomonic of rheu- 
matoid disease. Hartmann,” in reporting a case of Still’s disease (multiple rheuma 
toid arthritis) with this triad of ocular findings, stated that the band-shaped corneal 
opacity was more frequently seen in this condition than was the iridocyclitis and was 
almost pathognomonic of Still's disease. Romanus,”’ a urologist, presents an exten- 
sive monograph on the relation of ankylosing spondylitis and genitourinary infec 
tions. In his study of 117 young males with this type of arthritis, he found iritis 
in 33. In seven cases the iritis was the initial sign. Romanus presents evidence that 
chronic genitourinary infection was the underlying cause of the spondylitis and 
iritis 

Sympathetic O phthalmia.—Collins ** carried out further studies on sympathetic 
ophthalmia, In a previously reported work he had shown that by injecting guinea 
pigs mitramuscularly and intraperitoneally with macerated guinea pig uvea and the 
so-called Freund type of adjuvants, that is, Aquaphor, liquid petrolatum, and heat 
killed tubercle bacilli, he produced lesions in the choroid which histopathologically 
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simulated those of sympathetic ophthalmia as found in human eyes. About 50% of 
the animals so treated exhibited these changes, in contrast to normal findings in the 
controls. In his latest experiments he found that choroidal changes did not occur 
when tubercle bacilli were omitted from the injection mixture but did occur when 
Mycobacterium phlei (Myco. “timothy bacillus’) was substituted for the tubercle 
bacillus. It was also shown that uveal tissues did not have any significant adjuvant 
potential. Four monkeys were prepared as in the original experiments on guinea 
pigs. All four showed small areas of round-cell infiltration in the choroid, and one 
developed severe iritis, which subsided. Twelve of 29 guinea pigs showed a severe 
local reaction following an iridencleisis performed two months after the first injec- 
tion of the series of injections with uveal tissue plus adjuvants. Animals given 
cortisone during and after the injections with uveal tissue plus Adjuvant showed 
more marked choroidal reactions than those not receiving this drug. The author 
gives no explanation for these results. 

Schreck * continued his work with the micro-organism which he had previously 
isolated from cases of sympathetic ophthalmia. By injecting the organism into 
chickens, he produced lesions in the brain, lung, eye, and intestine. When aqueous 
or uvea from eyes with sympathetic ophthalmia was injected subconjunctivally into 
chickens, it produced symptoms resembling “coryza avium contagiosa.” Schreck 
believes the chicken represents a natural reservoir in which to study the micro 
organism of sympathetic ophthalmia. 

Redslob '” reviewed Schreck’s work on the identification of the micro-organism 
isolated from cases of sympathetic ophthalmia and his concept of the pathogenesis. 
He accepted Schreck’s theory that the ultramicroscopic virus, which has an affinity 
for uveal tissue, travels from the first eye along the retinal vessels as a periangiitis 
to the chiasm, and then down the second optic nerve to involve the second eye. He 
outlined Schreck’s experimental work with the organism in chickens, pigeons, and 
rabbits. He reiterated Schreck’s suggestion that the inoculation of the allantois with 
material from a suspected sympathetic eye infection might be used as a diagnostic 
procedure and that the use of penicillin and streptomycin are harmful in clinical cases 
in that they kill the accessory flora and give free rein to the organism of sympathetic 
ophthalmia. 

Wuseke ?"! studied the thermosensitivity of one of Schreck’s isolated organisms 
and compared its range of viability with that of other viruses. 

DeVeer '’* describes in detail the histopathologic findings in a sympathizing eye 
which had been inflamed five weeks. The changes corresponded to those commonly 
described in the exciting eye. There was much pigment phagocytosis, as well as 
pigment in the nonpigmented layer of the ciliary epithelium, Of special interest 


were the small foci of necrosis discovered only after examining bleached sections. 


Reviews of the theories of pathogenesis of sympathetic ophthalmia are given 


by Denig,'’* and Gonzales-Pola and Magdalena Castineira.’"" 


Reports of one or more cases are given by Lyons,'’’ Youssef and Mortada,'"* Lind- 


herg,’’’ Bjorkenheim,''’ Radnot,'' and Pina.''* Several of these authors report the 


benefit of penicillin and streptomycin in this condition. Dejean, Viallefont, Boudet, 


11 


and Champion ''* report the effect of corticotropin. Several authors emphasize the 


frequent early appearance of papillitis in sympathetic ophthalmia, 


1 


Bodian ''* reports a case of sympathetic ophthalmia occurring after perforating 


and surface cyclodiathermy for thrombotic glaucoma. His review of the literature 
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revealed only two similar undoubted cases. Hoffman-Egg " 


ring after iridencleisis and cyclodiathermy, and Zaki,''" 


’ describes a Case occur- 


another occurring after 
a second operation for glaucoma. Streiff and Rosselet ''’ believe that general resist- 
ance and foci of infection play a part in any post-traumatic ocular inflammation and 
contribute to the chronic inflammation which is necessary for the development of 
sympathetic ophthalmia. 

Lobstein, Metzger, and Nordmann ''* cite a case of sympathetic ophthalmia in 
which deafness, vestibular changes, and psychic disturbances developed. Examina- 
tion of the spinal fluid was normal, but an electroencephalogram revealed the changes 
of mild diffuse encephalitis. 

Syndromes of Vogt-Koyanagi and Harada.—Malatesta''” describes the case of 
a 34-year-old woman who exhibited bilateral uveitis, retinal detachment, alopecia, 
and poliosis. Meningeal symptoms were present at the onset. Improvement was 
obtained after two months’ treatment, which included foreign protein, streptomycin, 
chlortetracyeline (Aureomycin ), and transfusions. The author stresses the close rela 
tionship between the syndromes of Vogt-Koyanagi and Harada. It is probable that 
the two are actually different manifestations of the same disease. Ikui, Hiroishi, 
and Furuyoshi'*’ report the histopathologic findings in two enucleated eyes—one 
5 months and the other 11 months after a typical attack of Vogt-Koyanagi disease 
Nodular granulomatous foci were found in the outer laver of the choroid, and the 
authors consider the findings to be the same as those of sympathetic ophthalmia. 
\ viral agent could not be isolated from the material. Sugiura, Fukuda, and Eda '*! 
inoculated into mouse brains the aqueous from a fresh case of Vogt-Koyanagi 
syndrome and the subretinal fluid from a case of Harada’s syndrome. After a blind 
passage of four to eight generations, virus strains were isolated. The serum from 
another patient with chronic Vogt-Koyanagi syndrome showed a neutralization 
index of 100 against one of these strains. In seven other patients with these syn 


dromes no virus could be isolated. Agg '** reports the case of a 36-year-old man who 


developed chorioretinitis following a febrile attack of grippe with severe headache 
Streptomycin improved the condition, but 10 months later poliosis and vitiligo 
appeared, No hearing loss could be demonstrated. \ notable feature was a decrease 
in the serum cholesterol to 94%. VPineroy Carrion and Gimenez Munoz '** reported 
the case of a 17-year-old boy with bilateral uveitis, unilateral deafness, and the body 
type of Frohlich’s adiposogenital dystrophy. [leroic treatment of the uveitis was 
futile 

Brucellosis.-Nano and Saba '** report a patient who developed bilateral irido 
cyclitis during the acute stage of brucellosis. Subsequently, there were recurrent 
attacks of iridocyclitis in one or the other eve, and on two occasions there was an 
associated hypopyon, Puig Solanes, Heatley, Arenas, and Guerrero Ibarra '*° ana 
lyzed 413 brucellosis cases and found that uveitis was not frequent. There were only 
four instances in which the brucellar etiology was beyond doubt, three in which 
the relationship between the brucellosis and the uveitis seemed probable, and two in 
which it was questionable. The authors compare these results with the opinion of 
Woods, who previously had claimed the uveal infection to be the most frequent 
and characteristic manifestation of ocular brucellosis. Wood, Becker, and \Woods '*" 
studied the effect of adrenal cortex hormone therapy on experimental Brucella 
uveitis in the rabbit. In Brucella immune-allergic rabbits the local and systemic 


hormonal therapy suppressed completely or partially the initial allergic reaction in 
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secondarily infected eyes and likewise suppressed the cutaneous reaction to brucel 
lergen. ‘There was no evidence that hormonal therapy had any favorable effect in 
these rabbits other than a possible inhibition of minor inflammation in the eyes of 
animals which had received 19 days of hormonal therapy before inoculation of the 
eyes. In the eyes in which severe infection developed, the hormonal therapy 
increased the severity and duration of the final disease. Neither systemic hypersen 
sitivity to brucellergen nor circulating agglutinins in the blood plasma appeared to 
play any role in the causation of the ocular lesions or influence the course of the 
disease. The one factor determining the outbreak of ocular lesions appeared to be 
the immunity acquired by the previous systemic infection, The clinical and histologic 
lesions of this granulomatous Brucella uveitis were constantly associated with the 
presence of living organisms in the eye. 

Leptospiral Uveitis.—leimer '*' believes that the uveitis which occurred as a 
sequela of leptospirosis was characteristic. Hle found the inflammation to be always 
bilateral, with only mild anterior segment involvement, but producing typical mem 
branous vitreous opacities, which could persist for years. The treatment was unsatis 
factory, but the prognosis was good. Strobel '** deseribes 17 cases of leptospirosis 
in children, 8 of whom had uveitis. The uveitis appeared on the ninth day at the 
earliest, reached its peak in three to five weeks, then regressed within two to six 
months. Treatment with streptomycin was unsatisfactory. Bender and Vietze '*° 
believe that the uveitis either could be due to a direct invasion of the eye or could 
represent an allergic reaction. Lobstein, Brini, Levy, and Goetz '*’ recommended 
serologic testing for leptospirosis in cases of uveitis of unknown origin. 

Heterochromic Iridocyclitis—Manzitti'*' studied a piece of iris removed at 
operation in a case of this condition and found profound vascular sclerosis and iris 
atrophy. The author felt that his findings helped explain the hemorrhagic reaction 
after anterior chamber puncture in these cases of Fuchs’s heterochromic cyclitis, 
a phenomenon described by Amsler and Verrey. Auvert and Lavat '** describe the 
interesting case of a 49-year-old man with heterochromia since infancy, cataract 
for one year, and more recent cyclitis. The case exhibited the hemorrhagic reaction 
after anterior chamber puncture but later had no hemorrhage at all following a 
successful cataract extraction without iridectomy. 

Miscellaneous Inflammations.-Williams '** describes the iritis accompanying 
gout as of sudden onset, with a short and stormy course, leaving a normal eye 
between attacks. Typically the anterior chamber is filled with gelatinous exudate 
The author stressed the possibility of postoperative iritis following cataract extrac 
tion in a gouty subject. 

North '"* reviews the reported cases of mumps with ocular complications. 
Among these are dacryoadenitis, scleritis, keratitis, uveitis, and ocular palsies. The 
complications usually occur one to three weeks after the onset of the parotitis. 
Cases with either anterior or posterior uveitis have been reported. 

Therapy of Uveitis Woods **° reports on the results of a study of 107 patients 
with granulomatous uveitis and 101 patients with nongranulomatous uveitis. On 
these patients he performed sensitivity tests with a large number of strains and 
types of streptococci, as well as the Gonococcus, histoplasmin, and toxoplasmin. 


He found that 89% of patients in the nongranulomatous group showed specific 


streptococcal hypersensitivity, as compared with 20% in the granulomatous group 
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In the nongranulomatous group foci of infection were more prevalent, and granulo- 
matous disease elsewhere was less common. In this group specific desensitization 
of the hypersensitive patient with intravenous Streptococcus vaccine was successful 
in 27 of 34 patients adequately treated and followed. The author stated that his 
results supported the hypothesis that nongranulomatous uveitis is an allergic 
reaction usually dependent on a bacterial allergy to streptococci and tended to 
establish nongranulomatous uveitis as a sound clinical entity, with a demonstrated 
pathogenesis. 

There were numerous reports dealing with the effects of corticotropin, corti- 
sone, and hydrocortisone in uveitis. Experimental evidence was given by Vogel 
and Leopold,'** and McDonald, Leopold, Vogel, and Mulberger and clinical 
evidence was given by Gordon, Mclean, and Koteen,'** Laval,'*® and Steffensen ''° 
that local hydrocortisone has a superior action to that of cortisone. Laval '*’ points 
out that one effect of these agents is to reestablish normal capillary permeability, 
an effect which impedes the penetration of certain antibiotics. A principal exception 
to this is chloramphenicol, which penetrates even with normal capillary perme 
ability, making it the antibiotic of choice to use in conjunction with the hormones. 

Rusodimos '*' analyzes a series of 408 cases of circumscribed exudative cho 
roiditis. Five resistant cases of this condition were treated with nonperforating 
diathermy coagulation over the inflamed focus, with a current of 40 ma. for four 
seconds, Cicatrization was complete in four weeks in three cases and in six weeks 
In two cases. 


CYSTS AND TUMORS OF THE IRIS 


Cysts.—Vesterdal '** reports a cyst of the iris resulting from implantation oi 
an eyelash. Carreras Duran '** removed a large cyst 30 years after a traumatic 


perforation of the anterior chamber. Spontaneous cysts of the iris are extremely 
rare, Ursin’ finding only 3 such cases among 33,000 patients examined in his 
clinic, Abraham '** describes small cysts of the iris appearing in strabismic children 
who were using diisopropyl fluorphosphate (Floropryl). These were similar to 
the cysts occasionally seen in adults getting pilocarpine and physostigmine and 
disappeared when diisopropyl fluorophosphate was stopped. Trantas '*® has fol 
lowed four patients exhibiting serous cysts at the pupillary margin which would 
enlarge, then empty themselves, and later reappear. Vail and Merz '** present a 
histologic study of an eye with multiple spontaneous cysts occurring between the 
two epithelial layers of the iris and suggests that it may be possible for the zonule 


to pull on the ciliary epithelium and separate the potential space between these two 


layers during accommodation, thereby producing a cyst. 


Benign Tumors.—Several different types of benign tumors of the iris were 


deseribed. Trujillo reports a hemangioma ; Fulgosi,'*’ a leiomyoma, and Rama,'”° 


a benign endothelial tumor. Pietruschka '*' collected 31 cases of neurofibromatosis, 
in 22 of which there were typical small brown nodules in the anterior layer of the 
iris. 

Malignant Melanomas.—\sposito'** gives an account of two instances of 
malignant melanoma of the iris, reminding us that the neoplasm is less common 
and also more benign in the anterior portion of the uveal tract than in the posterior. 
His statistics revealed that 6% occur in the iris, 9% in the ciliary body, and 85% 
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in the choroid. Early visibility of iris melanomas may explain their five-vear mor- 
tality rate of only about 10%, which contrasts with 48% for malignant melanomas 
of the choroid and ciliary body. 

Unusual Tumors.—Both sposito’s patients had the unusual finding of 
melanoma and hypopyon. Chavanne and Moreau '** describe an instance of melanin 
hypopyon in a patient with diffuse malignant melanoma of the iris. Rockwell '™ 
reports an annular malignant melanoma of the iris and ciliary body, which is a 
rare condition. Cuppers'® describes a melanoma which grew rapidly after a 
penetrating injury. 

Metastatic Tumors.—Knauer and Holm-Pedersen '** report cases of metas- 
tatic carcinomas to the iris, the former arose from the breast, the latter was 
bronchogenic. 

TUMORS OF THE CHOROID AND CILIARY BODY 

Benign Tumors.—Danis,'** in an extensive review and discussion of the subject 
of angioma of the choroid, analyzed 61 histologically proved cases collected from the 
literature and added 3 cases of his own. In 40% of the verified cases there was an 
associated facial angioma. The author believes that choroidal angioma is the ocular 
manifestation of Sturge-Weber oculocutaneous meningeal angiomatosis 


150 


Guillaumat and Loisillier '** report a tumor of the choroid with the histological 
structure of a neurinoma. 


Melanomas.—Chisolm " 


provides a valuable long-term analysis of 65 malig 
nant melanomas of the choroid and found that metastases occur late with spindle A 
and spindle B tumors. After enucleation, the average time for metastatic death with 
these melanomas is 10.5 years. The fascicular, epithelioid, and mixed tumors, 
however, usually cause death within 3.8 years. Metastases may appear as late as 
36 years after enucleation, but the first five years is by far the most dangerous 
period, with a 28% mortality rate. In the 6- to 15-year period, this falls to 9.9%, 
and beyond that the average falls to 4.3%. 

Moro ™' found nerve fibers in sections of 12 choroidal melanomas and in 2 
metastatic carcinomas but concluded that these did not throw new light on the 
problem of the histogenesis of choroidal melanomas. Moro '"? also describes the 
appearance of smears made from melanomas, as compared with those made from 
normal choroid and from carcinomas. 

Velissaropoulos '** presents a study of 37 cases of sarcoma of the choroid and 
ciliary body. 

Sédan '"' reports a melanoma of the choroid mistaken for a simple retinal 
detachment because of too strong transillumination of the eye, Usually a tear is 
considered as evidence of a simple detachment of the retina, but Sédan-Bauby and 
LeGoftf '°" report two cases of choroidal melanoma in which there was a retinal tear. 

Further reports and analyses of melanomas of the uvea are given by Terelieres,'"" 
Mathis,'"* KFranceschetti and Esposito,’ and Marsico,'™! 

Unusual Tumors.—Rosen and Moulton '** report an eye which contained five 
discrete nodules of malignant melanoma in the choroid and one in the ciliary body. 
Halbron '** discusses the histology of a case of nevocarcinoma of the choroid extend- 
74 


ing to involve the optic disc. Neves '** reports a malignant melanoma of the choroid 


which grew outward from the eye, leaving most of the internal membranes and the 


optic nerve intact. Moro and Ruffato '’® report a malignant melanoma, spindle cell 


391 


4 
= 
4 


VJ ARCHIVES OF OPHTHALMOLOGY 


type, which grew so slowly that the patient refused operation, and 19 years after 
the diagnosis was made an exenteration was perfotmed. Bembridge and MeMil- 
lan '’® report a melanoma which was found in the orbit 16 years after evisceration 
of the eye. Oravisto'’? describes a typical case of Rendu-Osler-Weber disease 
associated with choroidal melanoma and states that this combination had been 
described only once before. 

Wetastatic Tumors.—Mullen, DeLong, and Steinmetz! report an instance of 
Inlateral metastatic carcinoma of the choroid and state that this condition had been 
recorded only four times previously. Bilateral metastasis to the choroid from a 
chorioepithelioma of the testis was described for the first time in a paper by Chit 
wood.” Another extremely rare entity, metastatic malignant melanoma of the 
lvea, Was reported in two separate instances—Vail and Radnot."* 

Diagnostic Procedures.-(a) Biopsy: Iridectomy rather than enucleation con 
tinues to be the most logical diagnostic procedure for small neoplasms of the iris. 
Kirby '** deseribes his technique of iridectomy following an ab externo incision. 
Sanders *** reports 40 instances in which this operation was performed and a num 
her of eyes saved. Ursin '** describes the removal of a spontaneous cyst of the iris. 
Long, Blac, and Danielson '** report biopsy of 11 tumors involving the ciliary body 
or choroid, Sanders '** reports six similar cases. The consensus is that such a 
procedure will rarely be indicated. Two of the patients discussed by Sanders later 
developed liver metastases. Subretinal fluid often contains proliferated epithelial 
cells which closely resemble true neoplastic cells. 

(b) Radioactive Isotopes: Further studies with tracer elements are reported 
this year, and the subject remains in an experimental stage. There is a selective 
uptake of intravenous radioactive dyes by neoplastic tissues, and this can be meas 
ured by a Geiger counter. Trevor-Roper, Newton, and Nicholson '*° used diiodo 
fluorescein in eight cases of malignant melanoma and in one of retinoblastoma, but 
the selective uptake of this dye by the tumors was too small for the test to be of 
pract’cal value. Dunphy and Selverstone '** tried P° in eight cases, in five of which 
there were intraocular tumors. The uptake of dye was significantly high in three 
retinoblastomas, but in one melanoma the “activity ratio” was actually less than 
that of the normal choroid. 


MISCELLANEOUS CONDITIONS 


Brégeat, David, Fischgold, and Talairach '** describe the visualization of the 
choroidal circulation during angiography. Details of the technique are not given, 
but films were taken at one-second intervals for six seconds after carotid injection. 
Che authors believed that the procedure will prove valuable in outlining vascular 
tumors of the orbit, as well as vascular lesions involving the choroid and retina. 

Hudson '** describes the characteristic brownish-green color of the irises in 
patients with hemochromatosis 

Witte '** reports two cases of Adie’s syndrome occurring in childhood, One 
case was that of a 7-year-old girl; the second, that of a 15-year-old girl. 

Porphyria may appear in infancy or be delayed until the end of the second 
decade of life. In addition to skin and retinal changes, there may occur annular or 
diffuse choroidal lesions which spread from the dise in the form of clover leaves, 


according to Barnes and Boshotf.'”’ 
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Aberrant Regeneration of Third Cranial Nerve. Ik. l}owarp Norton (by invita- 
tion) and Dr. Pau Werzic (by invitation ) 


(ne of the first deseriptions of aberrant regeneration of the third cranial nerve 
has been attributed to Gowers (1879), and the condition has subsequently been 
studied by Fuchs, Bielschowsky, Bender and Fulton, and Walsh and Ford. 

Bielschowsky was the first to suggest that the bizarre movements seen several 
months after paralysis of the third cranial nerve were due to indiscriminate regen- 
eration of the axis cylinders in the reunited oculomotor nerve. This was based on a 
previous explanation for the mass movements of the facial muscles seen after injury 
to the facial nerve. 

Ramon y Cajol, among others, has shown that during the process of repair of an 
injured nerve many of the newly formed axis cylinders grow indiscriminately into 
the distal stump, thereby passing to muscles other than those which they originally 
supplied, It is readily seen that under these circumstances an injury to a nerve 
which supplies several different end-organs, such as those of the third cranial nerve, 
may result in a great variety of abnormal movements, depending more or less on 
chance regeneration. 

In 1938, Dr. Bender and Dr, Fulton produced these abnormal movements experi- 
mentally in the chimpanzee and the monkey. They concluded that “recovery and the 
phenomenon attendant upon it are most likely due to arborization and misdirection 
of the regenerated axis cylinders.” The abnormal lid movements were noted as early 
as one month after intracranial section of the oculomotor nerve; pupillary abnor- 
malities were noted somewhat later. All abnormal responses were eliminated, and 
return to total third cranial nerve defect was produced on subsequent section of the 
reunited nerve. 

Che commoner of the abnormal movements are as follows: 

1. Elevation of the-lid on adduction of the eye. 

2. Elevation of the lid on depression of the eye. This is called the pseudo- 
(sraefe-phenomenon to differentiate it from the lid lag observed in Graves’s disease, 
known as Graefe’s sign. The significant differentiating point is that, in addition 
to the failure of the upper eyelid to droop when the gaze is directed downward, the 
levator actually contracts and the lid is elevated. 

3. Adduction of the eye on attempted depression of the globe. 

4. No vertical movement of the eye because of simultaneous contraction in the 
elevators and depressors. 

5. Pupillary constriction on stimulation of the medial rectus, inferior rectus, or 
the elevators of the eye. When this condition exists, it must be differentiated from 
the Argyll Robertson pupil, since the pupil may be fixed to light and yet constrict 
on attempts at near vision. However, if one makes careful observations, it will be 
noticed that, in addition to contracting on attempts at near gaze, the pupil will con- 
strict on horizontal gaze to the opposite side and also frequently on looking up or 
down. All this may be explained by the theory of indiscriminate regeneration of the 
oculomotor nerve. 
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This evening | intend to present a very brief case history of a patient we have had 
the opportunity to observe in the eye clinic of the New York Hospital and to show 
pictures of the pertinent eye signs. 


C. C., a 50-year-old white man, was perfectly well until September, 1946, when 
he slipped on a bar of soap while getting out of the tub, striking the back of his head. 
Five hours later he noted the onset of severe headache, which became progressively 
worse during the next four days. On the fifth day after the fall the patient had a 
generalized convulsion and was hospitalized at City Hospital on Welfare Island. 
On the 12th day a large subdural hematoma was evacuated from the right temporo- 
parietal area. Postoperatively, his course was stormy; but as he recovered, he was 
noted to have complete bilateral oculomotor paralysis, marked emotional lability, 
impaired memory, and a left homonymous hemianopsia. [our months later he was 
studied at New York Hospital, where the same findings were noted and, in addition, 
ventriculograms were interpreted as showing extensive cortical atrophy. 

At present, the eye examination shows the vision to be 20/20 in the right eye 
and 20/100 in the left eye. The impaired vision in the left eye can be attributed 
to degenerative changes, of unknown etiology, in the left macula. ‘There 1s a left 
homonymous hemianopsia. The pupils react very poorly to light and in accom 
modation for near. There is bilateral ptosis, which increases on abduction of the 
globe and decreases on adduction of the globe. There is limitation of all the extra- 
ocular muscles except the lateral recti. 


DISCUSSION 


Dr. Morris B. Benper: | read the paper by Dr. Norton and Dr. Wetzig and 
came in just in time to see the movie of the patient with the bilateral pseudo-Graele 
phenomenon. This is the first time | have ever seen such a case. | have seen quite 
a few with unilateral involvement, but never any of the bilateral type. It is a curious 
fact that this phenomenon of synkinesis occurs in patients who have lesions of the 
oculomotor nerve or in patients who have lesions of the facial nerve. We rarely see 
this synkinetic phenomenon in lesions of motor nerves other than those I have just 
mentioned. It may have something to do with the fact that each of these cranial 
nerves supplies several muscle groups. Moreover, neither the oculomotor nor the 
facial muscles are attached to a joint. The median nerve supplies muscle groups 
which move the hand, but these muscles are attached through the tendons to the 
joint. The reason I mention the median nerve is that we saw patients who had 
injuries of the peripheral nerves; yet we rarely observed the phenomenon of syn- 
kinesis in these patients. The explanation of the pseudo-Graefe-phenomenon 1s not 
altogether clear. I:xperimental studies have shown that simple section of the oculo 
motor nerve produces paralysis of the eye muscles. Later the pseudo-Graefe 
phenomenon becomes very evident. This was in the monkey and in the chimpanzee, 
and, of course, we see it in man, too; but we do not section nerves in man for experi- 
mental reasons, at least not the oculomotor nerve. ‘The anatomic explanation given 
by Dr. Norton would seem plausible, namely, regeneration of nerve fibers with 
branching and misdirection of the fibers at the scar, as illustrated in the movie. 
This explanation seems to be plausible except that there are discrepancies. For 
instance, in partial facial nerve palsy, in which the damage is to the orbicularis ocuh 
branch, with consequent inability to close the lid, | have noted synkinesias in the lids 
even though the other facial muscles with undamaged nerve supply were activated. 
In other words, synkinesis occurred even though there was no misdirection of fibers. 
This contradicts the theory of misdirection of nerve fibers as a basis for synkinesis. 

What other possible causes may there be? There are two other theories. One is 
the theory that there are retrograde degenerative changes in the oculomotor nucleus 
or the cell body itself. Fuchs thought that the retrograde degeneration in the cells 
causes the impulses coming in from the cerebrum to be shunted to other nuclei, with 
the resultant effect of the pseudo-Graefe-phenomenon. That explanation is not too 
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conclusive. The second theory is that the trouble lies not in the nerve scar itself, but 
in the end-organ or in the denervated muscle. An organ which is denervated 
hecomes extremely sensitive to chemical, mechanical, or electrical agents. The organ 
readily responds to these agents. This is known as the law of denervation. Anything 
which will activate the denervated muscle fibers will cause them to move en masse. 
This has been proved experimentally, and it is a factor in these cases of synkinesias. 
It is found in the pseudo-Graefe-phenomenon and in facial palsy. Thus, there are 
three possible explanations: The first is the indiscriminate regeneration of the nerve 
fibers at the scar; the second is retrograde degeneration in the cell body, and the 
third is trouble in the end-organ. Of the three theories, | would accept that of 
damage in the nerve fiber, with regeneration and misdirection of nerve fibers. 

The problem comes up of reeducation of muscles which have hao damaged nerve 
supply. Is it possible to reeducate the muscles of the eye in cases of the pseudo- 
(sraete-phenomenon so that they will be able to move properly and conjugately ? So 
far the attempts at reeducation have been very few, and there have been no real 
successes. The problems are much greater in the facial muscles because the syn- 
kinesia is much more widespread. We have many muscles which are contracting 
simultaneously with other muscles. Attempts at reeducation have been unsuccessful, 
and attempts to cut the nerve so one will get proper regeneration of nerve fibers 
have been unsuccessful also. The only place where it has been successful is in the 
peripheral nerves, and there we do not know it is a true synkinesia. 


Corticotropin Treatment of Progressive Exophthalmos of Hyperthyroidism. 
Dr. Roperr 


The case presented is the more impressive of two which have been treated by 
corticotropin and cortisone at Mount Sinai Hospital. This treatment is a much less 
radical means of tiding the patient over a crisis in which vision is endangered than 
any surgical procedure, which could precipitate an emotional crisis. 

\ 58-year-old man had had symptoms referable to hyperthyroidism for six 
months, with more marked evidence of his condition during the three weeks imme- 
diately prior to his first visit here. The basal metabolic rate was + 40 per cent; 
I'*' showed excretion in the hyperthyroid range (0.16% excretion on injection of 
92 pe) ; the thyroid gland was diffusely and moderately enlarged, and the eyelids 
were markedly puffy. The exophthalmos had rapidly progressed to 30 mm. in each 
eye immediately prior to beginning corticotropin therapy, and there was staining 
of the left cornea, 

Corticotropin was given as 100 mg. for three weeks; then it was gradually 
tapered off and stopped by the end of the fourth week. Two days after discon- 
tinuation of the drug the exophthalmos and chemosis began to return, despite local 
instillation of cortisone drops during this interval. So corticotropin treatment was 
resumed, Overnight some improvement was noted, which continued for three and 
one-half weeks. 

The patient was discharged on 50 mg. of corticotropin a day, two months having 
passed since treatment was begun. 

The exophthalmometer measurements during his stay were reduced from 30 mm. 
in the right eye and 30 mm. in the left eye to 27 mm. in each eye at the end of the 
first course of corticotropin. 

Local treatment with cortisone drops was ineftective, as evidenced by recurrence 
of local signs and symptoms in the two-day interval of corticotropin interruption, 

After discharge to the outpatient department, therapy was changed from cortico- 
tropin to systemic cortisone, 50 mg. per day for the first week, and then 25 mg. per 
day for the second week. At the end of the second week, we noted a return of 
chemosis and an increase of about 1 mm. in the exophthalmos. So corticotropin was 
reinstituted—100 mg. per day for three weeks, the dose being then tapered to 50 mg. 
per day—and similar improvement resulted. 
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For two weeks the patient has been on a maintenance dose of 50 mg. per day, 
which will eventually be reduced further, and it is hoped the drug will be stopped 
altogether in time. 

By whatever means the improvement was accomplished, whether by relieving 
the edema in the periorbital tissues, or perhaps by effecting changes in the muscle 
fibers, it would appear that this treatment may be a decided help in blocking a thyroid 
crisis at a time when vision is endangered and operation is contraindicated. 


An Interesting Case of Unilateral Exophthalmos in a 10-Year-Old Boy. 
Dr. Harry M. McA cister (by invitation ). 


EK. I., a 10-year-old Negro boy, has been a patient of the ophthalmology, 
pediatrics, and otolaryngology sezvices of the Presbyterian Hospital for the past 
nine months. 

He was admitted to the Babies Hospital on June 15, 1952, because of proptosis 

‘ of the left eye, swelling of the left cheek, and diminished vision in the left eye. The 
onset of his trouble began one month prior to admission, when he had a left upper 
premolar tooth extracted because of pain and swelling of the cheek overlying the 
tooth. After extraction the pain and swelling had subsided ; however, the swelling, 
without pain, tenderness, or redness, had returned two weeks later along with 
exophthalmos on the left, accompanied by decreased vision. His past history and 
family history were noncontributory. 

On admission the patient did not appear ill; he had no fever. Hle was found to 
have a left exophthalmos of 5 mm. There was no mass palpable; corrected visual 
acuity was 20/20 O.D. and 20/400 O.S. The fundi were normal; there was a soft 
swelling of the left cheek without redness or tenderness ; there was some tenderness 
on deep pressure over the left antrum; examination by the oral surgeons revealed 
nothing more than moderate caries of one tooth. X-rays showed clouding of the left 
antrum, ethmoid cells, and sphenoid sinus, and increased soft-tissue density in the 
left orbit ; the lateral wall of the left orbit appeared denser than on the right; x-rays 
of the chest and long bones were normal. The white cell count was normal; the 
erythrocyte sedimentation rate was elevated to 80 mm. in one hour ; hemoglobin was 
10.5 gm. per 100 cc. ; the serologic test for syphilis was negative ; blood cultures were 
negative ; the tuberculin test was positive to 0.1 mg. of old tuberculin ; the urine was 
negative; the basal metabolic rate was normal. A report from the child’s school 
revealed that the vision had been recorded as 20/40 O.U. the month previous. 

On June 20 a Caldwell-Luc operation was performed on the left antrum, A 
polypoid thickened mucosa and some mucopus were encountered ; there was a small 
defect in the bony roof; biopsy of tissue showed polyp, granulation tissue, and 
osteofibrosis of the floor of the orbit; cultures revealed only a rare Staphylococcus 
aureus. 

On June 25 the patient was transferred to the Institute of Ophthalmology with 
a view to exploring the left orbit. This was decided against, however, and the 
patient was discharged on July 1, to be followed in the clinic. During his hospital 
stay he had received penicillin and chloramphenicol. 

“ In the next few weeks the vision improved a little. The erythrocyte sedimenta- 
tion rate came down a little, but the exophthalmos increased a little. His left ear 
began to drain occasionally. 

The patient came in on Sept. 11 definitely worse, with visual acuity of 20/100 
O.D. and no light perception O.S., exophthalmos definitely increased, and a marked 
limitation of abduction on the left; there was beginning temporal pallor of the left 
disc ; his left ear was found to be filled with a smooth pinkish mass with muco- 
purulent discharge ; there was a similar discharge from the left naris; there was 
granular tissue covered with mucopus just posterior to the left tubal orifice; there 
was fullness of the hard palate on the lett; the patient had lost weight. 
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lle was again admitted to Babies Hospital. Cultures from the left ear revealed 
only Staph. aureus; no pathogens were found in the nose and throat. The patient 
had a low-grade fever. The white cell and differential counts were again normal ; 
the E.S.R. had risen some. Repeat x-rays at the Institute of Ophthalmology after 
three months showed the increased density to have increased and extended; it 
appeared to involve all of the lateral wall and the left maxillary bone, the sphenoid 
at the apex of the orbit, and the adjacent ethmoid bone. The optic canal was 
irregular and indefinite in contour and was enlarged; the left sphenoid sinus, the 
left ethmoid cells, and the antrum were involved as before. The hyperostosis was 
interpreted as suggestive of a meningioma, but the thickening did not center about 
the sphenoid ridge or the tuberculum. Schmincke tumor was suggested as a possi- 
bility. X-rays taken at Babies Hospital showed some reduction in the air content 
of the left mastoid. The chest and long bones were still negative. 

pinion was strong at this time that the process was a neoplastic one. 

Bone-marrow aspiration was done ; this was said to show some increase in plasma 
and reticulum cells. Lumbar puncture and intravenous pyelograms were normal. 

Qn Sept. 20 biopsy of the polyp in the left ear was done; on Sept. 26 biopsy 
of the hard palate, the posterior wall of the nasopharynx, and the swelling of the left 
cheek was performed. 

On Oct. 3 a preliminary report on the hard-palate biopsy mentioned that some 
giant cells were present, some of which were of the Langhans type. At this point, 
and only then, do the words “possible tuberculosis” appear in the record. Final 
reports on these biopsies noted, however, only granuloma of the left external auditory 
canal, granuloma of the palate, and fatty tissue from the cheek. Nothing was seen 
which could be described as tuberculosis. 

On Oct. 6 at the Institute of Ophthalmology, Dr. R. L. Wiggins, through a 
lateral canthus approach, explored the orbit and encountered a cold abscess along 
the temporal wall. Some of the caseous material was taken, as were a few pieces of 
tissue. The caseous material was concentrated, placed on appropriate media, and a 
guinea pig injected intraperitoneally. No acid-fast bacilli were seen on Ziehl-Neelsen 
staining. Lymphocytic infiltration was seen in some of the fat and connective 
tissue ; some lacrimal gland tissue showed a similar infiltration plus some epithelioid 
cells and giant cells, but not of the Langhans type. 

Nevertheless, on Oct. 16, four months after his first admission, the patient was 
started on treatment with streptomycin, 1.0 gm. every other day ; paraaminosalicylic 
acid, 2 gm. t. i. d., and isoniazid (isonicotinic acid hydrazide; Nydrazid), 150 mg. 
every day. 

On Oct. 24 acid-fast bacilli were found in smears from gastric washings, and on 
Nov. 6 acid-fast bacilli typical of Mycobacterium tuberculosis were reported as grow 
ing on Frobisher slants. 

In the meantime, the patient began to improve rapidly in every way. Vision 
began returning on the right ; the exophthalmos decreased ; the [..S.R. began coming 
down; his ear became dry; the nasopharynx and palate cleared; the temperature 
became normal, and he gained weight. 

On Nov. 20 Myco. tuberculosis was isolated from the material removed from the 
orbit. Aninal inoculation is yet to be carried out. The guinea pig injected directly 
from the abscess showed no evidence of tuberculosis after being killed at the end 
of one month, 

On Dec. 9, the patient was discharged and has continued treatment at home. He 
does have a definite temporal pallor of the left disc; there has been no improvement 
in the bony density as revealed by x-rays; his hearing on the left is depressed. 

Summary.—A case, thought for some time most likely to be that of a neoplasm 
which would eventually prove fatal, is presented of what appears to be tuberculosis 
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involving the sinuses, orbit, and adjacent bony structures on the left side. While the 
diagnosis had not been established histologically, Myco. tuberculosis has been grown 
from the orbit and from gastric washes. The patient has responded well to the 
accepted treatment for tuberculosis. ; 


Exoph 
thalmos Weight E.S.R Heb. 
When first seen 20/20 10/400 73 10 
At height. H.M No L. P 65 9 
Latest .... 20/20 H.M 3 


Superior Oblique Surgery. Dr. ALrrep MAmeLoxk (by invitation) and Dr. Joun 

SULLIVAN (by invitation). 

A selected series of 12 resections and 8 tuckings of the superior oblique was 
presented. 

Approximately equal results were obtained in the two groups, the percentage 
of success being slightly higher for the tuckings. 

Regardless of which procedure is chosen, it is believed that the superior rectus 
should be detached in all cases, since the greatest number of successes occurred 
when this was done. 


The ophthalmologist should not hesitate to attack directly an underacting 
superior oblique muscle. 


DISCUSSION 


Dr. Wenvectt L. HuGues: I introduced recession of the trochlea several years 
ago, an operation which | think has been made obsolete by more recent surgery. 
lor reducing the etfect of the superior oblique, tenectomy or tenotomy is a much 
better procedure, and tucking or resection for increasing the effect is much better 
than an advancement of the trochlea. 


Ocular Leprosy. Dr. ALMeRINDO PortroLio (by invitation). 


A case of leprosy with ocular manifestations was observed at Bellevue Hospital. 
The patient is a 15-year-old Chinese boy with lepromatous leprosy, proved by biopsy 
and tissue fluid smears. The skin and mucous membranes of the mouth and nose 
were involved. The abnormal ocular findings were confined to the corneae and 
fundi. The corneal sensitivity was reduced bilaterally. Grossly the corneae showed a 
diffuse haziness of their superior portion. Biomicroscopic examination revealed 
increased visibility of the corneal nerves, which were thickened and irregularly 
beaded. Scattered throughout the substantia propria superiorly were numerous 
minute white spots, which looked like grains of chalk. Symmetrically distributed 
in the far temporal periphery of both fundi were small discrete hard white retinal 
exudates, some of which overlay the blood vessels. ‘The Mycobacterium leprae 
organisms were found within the epithelial cells taken in a corneal scraping. 

Of all the systemic diseases, leprosy has the largest percentage of ocular involve- 
ment. Ninety per cent of all lepers have eye lesions. The most frequent complica- 
tion of the lids is loss of cilia and eyebrows. The corneal lesions described in this 
case are classical. Small white miliary lepromas of the iris associated with a chronic 
low-grade iritis occur frequently, whereas acute plastic nonspecific iritis is found less 
often. It is generally agreed that the fundus is less often involved than is the anterior 
segment. Some authors deny the existence of specific fundus lesions. The fundus 
findings described in this case resemble those observed by Trantas and Elliott. 


Ocular leprosy presents a distinct and unmistakable clinical picture, unlike that 
of any other disease. Because of the global distribution of our troops, some of whom 
are stationed in endemic areas, ophthalmologists should be aware of this unique 
entity. 
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Ocular Pemphigus. Dr. Marcer Back (by invitation). 


The concept of pemphigus is not uniform, owing to the fact that the diagnosis 
rests solely on clinical and pathological findings. Practically no laboratory tests are 
available, and the etiology is unknown. 

The name is derived from the Greek wéyqié, which means “blister,” nothing 
else. Hence many diseases with blister eruption on the skin and mucous surfaces 
have been incorporated under the cover name of pemphigus, i. e., Stevens-Johnson 
disease, erythroderma ichthyosiforme ( Brocq), dermatitis herpetiformis (Duhring), 
and others. Pemphigus has been reported after vaccination, syphilis, mushroom 
and other poisoning, and streptococcal infections. These conditions should not be 
considered as pemphigus. 

Sut there is another dividing line to be drawn between skin and ocular 
pemphigus. It is true that in a small number of cases the ocular form has been 
associated with skin eruptions, but the following features seem to justify this ditfer- 
entiation. 

1. The occurrence of vesicles is rare (in Frank’s series 1:7; in Cowan's, 1:11). 

2. The pathology is mainly subconjunctival. In pemphigus of the skin the lesions 
are confined to the epithelium and do not necessarily form sears. 


3. Genuine ocular pemphigus is rarely associated with pemphigus of the skin. 
A common occurrence, however, is the concomitant affection of the mucous mem- 
branes, with pathological findings identical with those of the eye. 


4. It is benign as far as the prognosis for life is concerned. Its course is chronic. 

5. Talbott and Lever observed disturbances in the sodium, potassium, protein, 
and acid-base balance in the serum of patients affected with pemphigus of the 
skin, but not of the eye. 

6. Corticotropin and cortisone have a morbidistatic effect on pemphigus of the 
skin. ‘There is no effect on the eye. Improvement with corticotropin has been 
reported in only one case. 

7. The incidence of pemphigus of the skin has been said to be much greater in 
the Mediterranean and Semitic races. This does not apply to pemphigus of the eye. 

1. From these considerations we may draw the following conclusions: shrinkage 
of the conjunctiva is not a disease, but a reactive property of that tissue to different 
noxae, like poisoning. 


2. Pemphigus of the eye itself may be defined as a rare chronic condition, asso- 


ciated or not with similar lesions of the mucous membranes and, rarely, of the skin, 
occurring as a benign, chronic manifestation in the older age group, and character- 
ized by primary neoformation of connective tissue and secondary cicatrization. It 
is interesting that Dejan did not find any inflammatory changes in early cases. The 
vesicle formation, occasionally found, is a secondary feature and is due to a reversal 
of osmotic pressure inside and outside the epithelium. 

his relatively mild disease can only be caused by a mild offender. .\s a possible 
cause may be suggested endocrine imbalance, endotoxin, or virus; Viera and collab 
orators, in Brazil, found a relationship of pemphigus to hypogonadism. Many 
workers have claimed to have isolated a virus, mainly vaccinia-like. Further studies 
will be necessary to determine the relation of the micro-organism to the disease. 

A case presentation of ocular pemphigus follows. 

A 59-year-old man presented himself at the Bronx [eye and Ear Infirmary 
first in October, 1952. His first complaints dated three years back and consisted 
of soreness of the throat. Six months later symptoms developed in both eyes, in 
the form of lacrimation, a ropy mucous discharge, and slight burning, itching, and 
redness of the eyes. Gradually his vision became poorer. Since then the condition 
has been stationary. Skin eruptions never occurred. 

(On examination the interalveolar spaces of the upper teeth were reddened, 
partly ulcerated and covered by a yellowish membrane. The hard palate revealed 
oval, sharply defined plaques of a yellow-reddish color, partly covered by a mem- 
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brane. Irregular areas of bright-red lesions were observed over the anterior and 
posterior pillars and the posterior wall of the pharynx, which was covered by a 
whitish exudate. The uvula was adherent to the right anterior pillar. There was no 
evidence of any other mucous membrane or skin lesions. No eosinophilia could 
be demonstrated. 

Right Eye: Vision was 20/70. The upper lid was slightly swollen, and the 
vessels on its surface were tortuous. It drooped and almost covered the pupillary 
area, The lid fissure was shortened by a skin-like connection, which extended from 
the upper to the lower lid on both inner and outer canthi. It was 4 mm. laterally 
and 3 mm. medially. The lower fornix was completely obliterated, and the con- 
junctiva was continuous, to blend with the skin surface of the lid laterally. The 
conjunctiva was thickened, with circumscribed smal! reddish ulcers and whitish 
membranes. Around the cornea it was adherent to the lids and the skin-like expan- 
sions from the lids, limiting the movements of the globe to a minimum. On the 
lower half there was pannus formation, which, in a triangular shape, almost 
reached the center of the pupil with its apex. Between 4 and 6 o'clock small parallel 
vessels invaded the cornea for about 2mm. Trichiasis of the upper lid was present. 

Left ye: Vision was 20/40. The left eye was less affected. A thin cuticular 
membrane extended between the lids on the outer canthus and was adherent to the 
conjunctiva for a distance of about 6 mm. Medially the lids were adherent to the 
bulbar conjunctiva. The lower fornix was completely obliterated. There was no 
pannus formation, but a small infiltration was present at 7 o'clock. Trichiasis was 
present in both lids. 

Qn slit-lamp examination the conjunctiva appeared smooth and velvety, and 
whitish traction lines were easily discernible. But the striking feature was the 
numerous fine, curled capillaries on the surface of the subconjunctiva. The corneal 
epithelium was lacking on two spots in the right eye. Infiltration of the cornea of 
the right eye was superficial. 

The patient has been seen since at-regular intervals. The condition is stationary, 
and treatment has consisted of epilation and local cortisone. In view of the report 
of one improvement with systemic corticotropin (which is not too promising), a 
trial of this drug may be under consideration. We are well aware that we shall not 
he able to cope with the adhesions. We have not decided as to the advisability of 
surgical intervention. Fuchs, Spaeth, and, recently, Friedman and Wright gave a 
few promising reports on deep submucous grafting. However, in advanced cases 
like ours the results are not very good. 


DISCUSSION 

Dr. R. Townitey Paton: We had a case recently in which we tried a mucous 
membrane graft, without success; but others may have better luck. It is an inter- 
esting problem, and I hope Dr. Back will go on with his investigations, because 
this is one of the most hopeless conditions we have to deal with in the field of 
ophthalmology. 


A Study of Intermittent Esotropia. Dr. Joun Lune (by invitation). 


This report represents an analysis of 74 cases of intermittent and accommodative 
‘ esotropia. We have used the term intermittent esotropia for those cases which 
show both esophoria and esotropia. They may have esophoria for distance and a 
tropia for near, or they may have intermittent esotropia both for distance and for 
near. In contrast, the average case of accommodative esotropia is a monocular, 
obligatory squint, which is converted by corrective lenses to an intermittent esotro- 
pla, esophoria, or orthophoria. 

With few exceptions, the cases of intermittent esotropia are accommodative and 
would seem to be an intermediate group between the true accommodative esotropias 
and the esophorias. Because these two types of squint are so closely related and 
have almost interchangeable features, we have grouped them together. 
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In excluding partially accommodative cases and those requiring surgical cor- 
rection, we have focused our attention on patients who show features of both 
esophoria and esotropia, in the hope that we might obtain some information about 
the pathogenesis of esotropia in general. 

When first examining a patient with a constant esotropia, the ophthalmologist 
cannot foretell whether the case will be corrected by nonsurgical means alone. We 
have attempted to find some clues which would enable us to predict the ultimate 
success of nonsurgical treatment in any particular case. With this in mind, a 
survey revealed the following factors to be the most significant: (1) age of onset, 
(2) visual acuity, (3) refractive error, (4) near point of convergence, (5) fusion 
status, and (6) progress of the case 

The cases revealed a great deal of uniformity ; nevertheless, many showed wide 
variation from the group average in one or more of the factors mentioned. For the 
sake of clarity, the percentages are given in round figures. 

1. In 75% the onset was between 2 and 6 years of age; 15% were under 2 
years old, and 10% were over 6 years of age. As one would expect, the majority 
group was the most responsive to treatment. 


2. While most of the cases were monocular, 15% were classified as so-called 


alternators. In 80% of the cases the vision was equal in both eyes, or there was 
but one line’s difference ; 10% had two lines’ difference, and another 10% showed 
three or more lines’ difference. Only 5% failed to show improvement under treat- 
ment, and these maintained their initial amblyopia. 

3. With two exceptions, all the patients had hyperopia greater than 1 D. under 
atropine cycloplegia. One-third of them had astigmatism of 1 D. or more and were 
included in the statistics by using their spherical equivalents. Half the patients 
had a hyperopia between 3.25 and 5.00 D., while one-quarter showed a greater, 
and one-quarter a smaller, refractive error. Three patients had anisometropia of 
greater than 2.75 D. 

4. It is interesting that over 40% of the patients had a near point of conver- 
gence of 30 mm. or more. It would seem that this is a large percentage in a group 
of cases with convergent strabismus. Nevertheless, the near point had no relation 
to the progress of the condition, and patients with a more remote near point did as 
well as those whose near point was unlimited. 

5. Most patients evinced a reasonable degree of fusion. When possible, the major 
amblyoscope was used, and 50% showed first-, second-, and third-grade fusion. 
\nother 15% reported fusion with the Worth four-dot test; 25% appeared to have 
intermittent fusion, while the remaining 10% showed little evidence of fusion by any 
of the tests used. 

6. The amount of squint varied from orthophoria for distance and an inter- 
mittent esotropia of 8 D. for near, in one case, to an esotropia of 30 D. for distance 
and an esotropia of 55 D. for near, in another case. Taken as a group, they 
responded promptly and well to eyeglasses, regardless of the amount of squint. 

\ case illustrating the typical response is Case 30 of our series. Beginning as 
an esotropia of 20 D. for distance and 50 D. for near without correction, the 
strabismus was reduced to orthophoria for distance and a variable esophoria- 
esotropia of 4 D. with correction six months later. Sixteen months later the 
patient was orthophoric for both distance and near with correction, 

Concurrent with the decrease in the degree of squint, it was noted that the 
initial amblyopia often disappeared, and many patients showed evidence of an 
improvement in fusion. 

We were unable to establish a relationship between the amount of hyperopia 
and the degree and course of the squint. A few cases which responded well to 
glasses but retained some degree of esotropia for near were given bifocals, with 
generally good results. Only three cases were felt to warrant orthoptic training, 
indicating that the great majority of these cases need only removal of the accom- 
modative element in order to improve. 
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From this study, it would seem that a case with the following characteristics 
has a reasonable chance of correction by nonsurgical means: (1) onset 2 to 6 years, 
(2) relatively equal vision in both eyes, (3) a hyperopia under atropine between 
3 and 5 D., and (4) evidence of a good functioning fusion faculty. 


A Case of Retinal Hemangiomatosis Treated with Diathermy. |r. Louis R. 

KENT, 

The case I shall report to you this evening is that of von Hippel-Lindau disease 
(retinal and cerebellar angiomatosis) in a 26-year-old white man. There has been 
some question as to the best way of treating cases of angiomatosis retinae. The 
literature contains reports of the successful treatment of such lesions with either 
radiation or diathermy coagulation. One of the complications to be feared in dia- 
thermy therapy is that of massive vitreous hemorrhage resulting from rupture of 
one of the dilated retinal vessels at operation or during the early postoperative 
period. We present this case as one in which diathermy coagulation of the retinal 
angioma was successfully accomplished without damage to other ocular structures 
and with no impairment of vision. 

\t the time of admission to the Veterans Administration Hospital, Bronx, 
N. Y., on Jan. 20, 1949, the patient was 22 years old. [lis presenting symptom 
was that of loss of vision in the left eye; the right eye was then asymptomatic. His 
history was that his visual acuity had been good bilaterally until January, 1947, 
when, at the age of 20, he first experienced blurred vision in the left eye. He con 
sulted an ophthalmologist, who told him that he had a blood clot in the back of the 
eye and instituted anticoagulant therapy. In spite of this treatment, vision in the 
left eye deteriorated within the next few months to light perception. Somewhat 
more than a year later he began to have pain in the left eye, which by then was 
totally blind. There were also associated malaise and nausea. He consulted two 
other oculists at that time, both of whom advised enucleation of the leit eye, in 
which there was said to be a tumor. The patient was also told at that time (October, 
1948) that there was a vascular lesion in the previously uninvolved right eye, 
where some of the vessels were seen to have a spaghetti-like formation. 

Eye examination on admission to our service on Jan, 20, 1949, revealed visual 
acuity of 20/40 in the right eye, correctible to 20/15. The left eye was totally blind. 
Ophthalmoscopic examination of the right eye revealed the presence of a markedly 
distended inferotemporal vein and artery, both of which terminated in a white, 
elevated mass, located about 5 dise diameters from the optic papilla and measuring 
approximately half the diameter of the dise head. The left fundus could be seen 
only dimly through the cloudy media, but some new-vessel formation and areas of 
elevation of the retina were distinguishable. The intraocular tension on the right 
was 28 mm. of mercury, whereas that on the left was 70 mm. 

\lthough neurological examination was completely negative, the cerebrospinal 
fluid showed marked elevation above normal of the total protein value, i. e., to 204 
and 165 mg. per 100 cc. Other laboratory tests and diagnostic means, including 
skull x-rays and an electroencephalogram, were negative. The elevation of spinal 
fluid protein was considered highly significant ; but it was the opinion of the neurol 
ogists that, in the complete absence of localizing signs of a neurological lesion cen 
trally, neither pneumoencephalography nor surgical exploration was justified at that 
time. 

Kleven months later (December, 1949) localizing neurological signs appeared ; 
these consisted of occipital headache, aggravated by turning the head to the left and 
by bending over; nausea and vomiting; vertigo; pastpointing, and a staggering 
gait, with a tendency to fall to the left. The posterior fossa was explored surgically 
on Jan. 23, 1950. At operation two cysts were encountered in the left cerebellar 
hemisphere, and a nodule of vascular tissue was found in the wall of each cyst. The 
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more superficial of these nodules was clamped with silver clips; the deeper vascular 
nodule, measuring approximately 10 mm. in diameter, was found to extend deep 
into the brain substance, appearing to penetrate to the region of the brain stem. 
Consequently, no attempt was made to remove it. Tissue sent to the laboratory 
was reported as cerebellar folia and leptomeninges. Subsequently the patient 
received 1,800 r to the right ocular lesion and 5,350 r to the cerebellum. Irradiation 
of the eye was discontinued before the proposed total dose of 2,000 r had been 
administered because of the appearance of some exudate adajcent to the angioma. 

Neurological examination 21 months postoperatively (in October, 1951) gave 
no evidence of recurrence of the cerebellar lesion. Eye examination showed the 
corrected visual acuity of the right eye to be 20/20. There was no significant change 
in the appearance of the angioma of the right retina. 

When the patient was examined 13 months leter, somewhat less than three 
years after the craniotomy and radiation therapy, it was felt that the lesion of the 
right fundus had increased slightly in size. Although we were well aware of the 
dangers inherent in operating on this, the patient’s only useful, eye, it was felt that 
these dangers were perhaps outweighed by those created by the expanding retinal 
angioma. Accordingly, the retinal lesion was destroyed by diathermy cautery on 
Nov. 20, 1952. The patient’s postoperative course was uneventful. A few hem- 
orrhages developed in the treatment area, but these were localized; there was no 
vitreous hemorrhage. Nor was the visual acuity affected by the operative procedure. 
\t the time of his discharge from the hospital, on the 15th postoperative day, the 
vision in the right eye was correctible to 20/20 — 2, Jaeger 1 + 


Willis S. Knighton, M.D., Chairman 


Raymond E. Meek, M.D., Secretary 
Regular Meeting, April 20, 1953 


Intermittent Exotropia: Evaluation and Therapy. x. KNApp. 


The author discussed the disturbance of ocular motility commonly known as 
divergence excess. He reviewed the various theories of the etiology of this condition 
and appealed for early surgical treatment before suppression and a secondary con 
vergence insufficiency ensued. He recommended a haploscopic device utilizing 
Polaroid and television for the prophylaxis and treatment of suppression. 


DISCUSSION 


Dr. Maynarp C, Wueever: As | have been working closely with Dr. Knapp 
since his return to New York, | am completely in agreement with everything he has 
said and only wish I had time to emphasize many of the points he has brought out. 
| should like to call your attention to one thing which I| believe he did not stress 
sufficiently. [ am emphasizing it chiefly because we need your support. It is the 
Polaroid device, for which I believe Dr. Knapp should have credit because, so far 
as | know, it ts his invention. He puts a screen of Polaroid material over the ordinary 
television set; and, using Polaroid glasses, the child can use television for fusion 
training without disturbing the rest of the family. It is a very ingenious device ; but, 
unfortunately, our source of Polaroid has been shut off, so that at present it is not . 
available. If any of you have any influence with the American Optical Company, | 
wish you would help us out, because it has been used enough to show that it has real 
value. 
Dk. HeRMANN M. Burtan: I would like to ask Dr. Knapp one question: How 
often do you see a case in which the exophoria or exotropia is greater for distance 
than for near? I have had many patients referred with the diagnosis of a divergence 
excess, only to find that with appropriate interruption of fusion and occlusion | 
could measure just as much deviation for distance as for near. | think that it is rare 
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to find a case in which a real divergence excess is present, and I am interested to 
hear whether Dr. Knapp considers it to be a frequent occurrence. 

Dr. Puitie KNApP: Perhaps we do not know the appropriate measures by 
which to break up fusion, but it seems to us that most of these cases do show a 
greater deviation for distance. | think we can explain this by the fact that the con 
vergence is abetted by the focusing on a near object, which calls for 3 D. of accom- 
modation; this would tend to reduce the near measurement unless a secondary 
convergence insufficiency is present. It is our experience that these cases are the 
ones that go on to constant exotropia. | have never seen a so-called primary con- 
vergence insufficiency go on to a constant exotropia for distance and near. Once a 
secondary convergence insufficiency has ensued, the near measurement will often be 
greater. 

Dr. ABRAHAM SCHLOSSMAN: At the New York Eye and Ear Infirmary we have 
studied 213 patients who had intermittent exotropia not in the sense of divergence 
excess only. These patients had exophoria or orthophoria for one distance and 
exotropia for another distance, or both exophoria and exotropia at the same distance. 
We found 63 cases with so-called divergence insufficiency. There were 92 cases 
with exophoria-exotropia for both distance and near, and the measurements were 
usually fairly similar for both distances. There were only 58 cases in the group with 
divergence excess, when this condition is interpreted in its broadest sense. 

| would like to emphasize one further point about the difference between the 
convergence anomalies and the divergence anomalies. In convergence anomalies the 
intermittent cases, namely, those with esophoria at one time for distance and esotropia 
at another, form a very small group. We were able to find only 75 such cases among 
approximately 7O0O patients with esotropia. In this group were included patients 
whose accommodative esotropia was not intermittent in the strictest sense of the 
term because it became intermittent only after wearing glasses. Among approxi 
mately 300 cases of exotropia, the intermittent group (which included convergence 
insufficiency, divergence excess, and the so-called mixed forms) comprised 70% 
of all the cases. Thus, if one compares the divergence anomalies with the con 
vergence anomalies, one immediately realizes that patients with exotropia have a 
greater tendency to maintain fusion than those with esotropia in the ratio of better 
than 7:1. 

Dr. Josepn 1. Pascai: The general teaching, supported by clinical findings, is 
that divergent strabismus develops mostly in adults, as contrasted with convergent 
strabismus, which develops in infancy and early childhood. I should like to ask Dr. 
Knapp if the exotropia which he has found so prevalent in infants differs from the 
divergent strabismus which develops mainly in adults. 

Dr. Apranam L.. Kornzweic: I should like to ask Dr. Knapp if any of his cases 
have had persistent and disturbing diplopia postoperatively that could not be cor 
rected. 

Dr. Puitip KNApp: I feel that if you leave out cases in which monocular blind 
ness has ensued, or a cataract developed, or an injury occurred, conditions, as you 
know, which result in a turning out of that eye in adults, the ordinary exotropia that 
develops idiopathically has its basis in a divergence excess that was not detected in 
childhood ; and if you ask the patient, or the parents, if they are available, whether 
the eye turned out during infancy, you will often get an affirmative answer. The 
reason we do not see these cases of exotropia during childhood is because, as Dr. 
Schlossman brought out, the condition tends to be intermittent, and the patient seeks 
help only after it has developed into constant exotropia, when the secondary con 
vergence insufficiency has ensued. 


In answer to Dr. Kornzweig’s question about running into persistent post- 
operative diplopia, | cannot say that we have. We have run into it frequently in 
cosmetic surgery for esotropia when an overcorrection was obtained, but in the cases 
of divergence we have not been bothered with it as yet. 
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Some Effects of the Vertically Acting Muscles on Horizontal Ocular Deviation. 
Dr. Wittiam E. Krewson III, Philadelphia. 


Both convergent and divergent strabismus combined with a vertical muscle 
imbalance are observed frequently. The vertical deviation may be either primarily 
the cause of or secondary to the horizontal disturbance. 

The so-called vertically acting muscles have subsidiary actions in the horizontal 
deviations, both abduction and adduction, While these lateral effects of the vertical 
muscles have long been recognized, their effects are often overlooked in evaluating 
cases and planning surgery. These muscles not only exert a vertical deviation but 
can augment or diminish an already existing lateral strabismus. When these compli 
cating factors are not taken into account, dis. appointing results and surgical failures 
may be encountered unexpectedly. 

DISCUSSION 

Dr. Maynarp C, Witrecer: You have all known of Dr. Krewson’s interest in 
this particular subject, and | personally am delighted to hear him reiterate his 
observations on the inferior oblique, although I must confess relief that he left out 
vector analysis tonight. 

Dk. Harocp Witatey Brown: Dr. Krewson’s discussion of the effects of the 
horizontal and torsional action of the vertical rotators on horizontal de viations should 
he of help in the management of these deviations. 

\e | did not have an opportunity to read Dr. Krewson’s paper, I shall confine my 
remarks to his reference to Dr, Duane’s diagram. In the first place, the diagram is 
not based purely on a theoretical Consideration of the actions of the extraocular 
muscles, It represents Duane’s attempt to “facilitate” an understanding of the actions 
of each extraocular muscle in the various fields of fixation and was presented after 

ten years labor and study expended upon the subject of muscular anomalies.” 
Duane, after carefully determining the field of monocular and binocular fixation on 
numerous normal patients and after extensive clinical observations in paralysis and 
pareses, constructed his geometric-appearing diagram. Duane was a mathematician 
and a recognized navigator by the United States Navy; consequently one finds few, 
if any, mathematical or geometric mistakes in his writings or illustrations 

It seems to me that Dr. Krewson’s findings substantiate Dr. Duane’s diagram 
in Many respects, rather than disagree with it. For example, Duane illustrated the 
maximum vertical action of the vertical rectus muscles as occurring when the eye is 
abducted 30 degrees. This is only 3 degrees greater than Dr. Krewson’s figure, of 
27 degrees, Also, the oblique muscles, according to Duane’s diagram, have their 
greatest vertical action when the eye is adducted 50 degrees, and not in full addue 
tion, as Dr. Krewson implied when he presented Duane’s diagram. 

In straight-up and straight-down gaze, according to both Dr. Krewson and Dr. 
lduane, the vertical rectus muscles are “the dominant vertical rotators. 

If the obliques, as Dr. Krewson suggested, are the dominant cycloversors, why 
do they not overpower the tortional effect of the vertical rectus muse les, producing 
extortion in straight-up gaze and intortion in straight-down gaze : 


The many valuable observations on the actions of the vertical rotators presented 
here by Dr. Krewson can be fully appreciated only by carefully studying his paper. 
| appreciate the opportunity of hearing and discussing Dr. Krewson’s paper. 


Dr. Josepn I. Pascat: I want to ask Dr. Krewson a question which bears 
partly on the comment just made by Dr. Brown. It is universally agreed that when 
the eye turns straight up from the primary position, the two muscles directly involved 
are the superior rectus and the inferior oblique. But these muscles also have secon 
dary actions. The intorting effect of the superior rectus is much less than the e ‘xtorting 
effect of the inferior oblique, for the same degree of contraction. Since there is no 
torsion on looking straight up, the superior rectus must contract much more, and 
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contribute more to the upward movement, than the inferior oblique, in order to over- 
come the extorting effect of the inferior oblique. But in doing so, the other secondary 
action of the superior rectus, the adducting effect, will be greater than the abducting 
effect of the inferior oblique, and the eye should therefore turn inward. This adduc- 
tion is prevented, according to several authorities, Scobee amongst them, I believe, 
by the simultaneous contraction of the external rectus. According to this view, the 
external rectus always actively participates in a movement straight up or down. 
Does Dr. Krewson agree with this explanation ? 

Dr. JAMes W. Smitu: I believe the members would like to know Dr. Krew- 
son's surgical approach when a vertical anomaly is masked by marked convergent 
strabismus. Most of the operative failures, in such cases as those in which divergent 
strabismus develops, are due to the fact that the vertical element was not properly 
evaluated before surgery. 

Dr. WittiAM I. Krewson: It was a pleasure to hear Dr. Brown discuss the 
origin of Dr. Duane’s diagram of the action of the ocular muscles, | am much obliged 
to him for pointing out that the diagram indicates a maximum elevation or depres 
sion produced by the vertical recti at 30 degrees of abduction. | was not aware that 
this was indicated on the diagram, and I am not certain that it is on the one available 
to me; | am going back and look over the matter later. 

To answer Dr. Pascal's question regarding the combined action of the superior 
rectus and the inferior oblique in turning the eyes directly upward without torsion, 
I can only say that | am unable to explain the mechanism. Hewitt (Am. J. 
Ophth. 34: 597 | April] 1951) attempted to show that there were changes in the 
innervational influences on these two muscles, so as to balance the torsional action 
of each. I have been trying for the past two years to work out mathematically the 
combined actions of the ocular muscles in the various directions of gaze other than 
the horizontal position, that is, in the vertical and oblique directions, and have had 
considerable difficulty because with the formulas involved one not only needs to be 
a mathematician but should have an electronic calculator as well. 

Dr. Smith asked what procedure to follow in cases of a vertical component and 
also a high horizontal deviation. The consensus seems to be to operate for the greater 
deviation first, whether it be vertical or horizontal. In my own experience, I feel 
that it is wiser to operate for the vertical component first and then attack the lateral 
deviation. The horizontal element in such a combined type of strabismus can never 
he satisfactorily remedied until the vertical component, no matter how small, is 
entirely eliminated. In these instances I am in favor of operating in a conservative 
fashion, perhaps on one muscle at a time, and then reevaluating the patient’s con 
dition before going on to the next muscle. This often proves to be better than trying 
to do too extensive surgery at one time. 


Amblyopia ex Anopsia: Its Nature and Essence. M. 
lowa City. 


Dr. Burian first discussed critically the current concepts of amblyopia of disuse, 
amblyopia of arrest, and suppression amblyopia in the light of clinical evidence. He 
pointed out that it was difficult to visualize what the effect of “disuse” would be and 
that there was no evidence for an irretrievable loss of vision through arrest of 
development. He suggested that “disuse,” “arrest,” and “inhibition” might all be 
the same thing, namely, a defective facilitation in the visual pathways, through lack 
of facilitation (“arrest”), loss of facilitation (“disuse”), or active inhibition (‘‘sup- 
pression” ). 


He then discussed the clinical and experimental evidence for a retinal or central 
seat of the defect leading to amblyopia and concluded by drawing a parallel between 
the behavior of the normal dark-adapted eye and the amblyopic eye. 


413 


of 


M. A. ARCHIVES OF OPHTHALMOLOGY 
DISCUSSION 

Dr. Maynarp C. Wueecer: As usual, Dr. Burian has given us a great deal to 
think about. Having talked to him very recently about this subject, I am pleased to 
find that, even though he has thought about it so much, he is still optimistic about 


the treatment of amblyopia. 


Dr. INGesorG Scumipt: I am very grateful to Dr. Wheeler that I have had the 
opportunity to test children with amblyopia ex anopsia in the eye muscle clinic of 
the Presbyterian Hospital. I tested the function of the retina entoptically with the 
Haidinger brushes and with the Maxwell spot. From a paper by Goldschmidt 
(Goldschmidt, M.: Arcu. Orputu. 44: 129, 1950) we know that Haidinger’s 
brushes are not perceivable in cases of anomalies and of diseases of the macula. He 
used this phenomenon as a test to predict the effect of an occlusion in strabismus. As 
far as I know, the Maxwell spot was not yet observed thoroughly in pathological 
cases. It is hardly perceivable by some persons with defective color vision. In glau- 
coma patients whom I investigated, together with Dr. Knighton, the Maxwell spot 
was not perceivable by patients with marked atrophy of their disks. Children with 
suppression and squint could perceive both phenomena down to a visual acuity of 
20/200 (letters). Unfortunately, there is a limit set by the age. The Maxwell spot 
test is not reliable in children younger than 6 or 61% years; the Haidinger brushes 
are reliably observed down to the age of 5, or even 41%, years. I believe that it is of 
positive value in cases of amblyopia if both phenomena are present. These phenomena 
are symptoms of cone vision. 

Dr. Rupotr Aesii: It is always a pleasure to listen to Dr. Burian because his 
remarks and judgment are tempered by the wisdom of a great clinical experience. 
Fusion is a mystic and elusive mechanism, controlled by the mind, present at times 
in parts of the visual field, absent in others. Whether this takes place by just dis- 
regarding one image or by central inhibition of the image, I do not know, but all of 
us in our daily work suppress routinely. When using the ophthalmoscope, we con- 
centrate our attention on the image of one eye and, at will, suppress the other image. 
Likewise, when using the microscope, we do the same thing. I do not like the term 
“amblyopia ex anopsia” but prefer to view the procedure as a suppression mechanism. 

I recently saw a patient, aged 72, who had been operated on for right esotropia 
when 3 years of age. Owing to a macular hemorrhage, he lost the central vision of 
the left eye. The vision in the right eye, at first only 10/200, improved to 20/100 
within one month and to 20/30 within three months, and with correction he read 
newsprint again. This case demonstrates that I was dealing with a “suppression,” 
and not an arrest of development in the deviating eye. 

Dr. HERMANN M. Burian: I have also used Haidinger’s brushes. It is true 
that children with amblyopia are able to perceive them. This would indicate that the 
macular function in these children is intact but does not militate against the concept 
that the amblyoscopic eye is in some respects comparable to a dark-adapted eye. 

| agree with Dr. Aebli that the terminology of amblyopia is very unsatisfactory, 
and | find it difficult to select an appropriate name for the condition. 

His experience that older people may regain to a remarkable degree the visual 
function of an amblyopic eye is shared by many of us. There can be no doubt that 
his patient had had an amblyopia since early childhood. It is just because of such 
experiences as these that I cannot resign myself to think in terms of an amblyopia 
of arrest. Vision could not have been irretrievably lost through arrest of develop- 
ment; it could only have been “suspended.” 

However, it is open to question whether lack of attention or disregard and sup- 
pression are one and the same thing. I believe that one should differentiate between 
the two. But there can be no doubt that one and the other occur in patients with 
strabismus and that they represent simply exaggerations of physiologic processes. 
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Truman L. Boyes, M.D., Chairman 


Charles A. Perera, M.D., Secretary 
Regular Meeting, Nov. 16, 1953 


Experimental Cataract. Dr. Ltoyp K. Riccs (by invitation). 


Material was presented from a series of studies on lactose, begun 10 years ago 
in the research laboratories of the Kraft Foods Company, of Chicago, and carried 
forward in the National Dairy Research Laboratories, Oakdale, N. Y. 

It was incidentally observed, some 10 years ago, that rats fed on a high (75%) 
lactose diet tended to develop cataract if this diet was continued for relatively long 
periods. It was later noted that young rats which were used for protein assays 
developed cataracts very rapidly when the low-protein diet required for this assay 
contained considerable amounts of galactose. These findings stimulated investiga- 
tions of the influence of the protein content of the ration on the development of 
cataract under the influence of a high galactose diet. 

The striking thing about the incidental observation of cataract in the protein- 
assay rats was the almost fulminating speed with which white eyes developed in 
young rats fed on a low protein, high galactose diet. Cataract did not develop 
quickly in similar rats fed on a high galactose diet of normal protein content. Neither 
did cataracts develop among rats held for relatively long periods on a protein- 
depletion diet. 


Vodifications of Experimental Ration 


Lactalbumin, % 
6. 
12. 
18. 
12. 


Dextrose, % 


Galactose, % 


It therefore appeared that the rapid (fulminating ) development of experimental 
cataract in the Sprague-Dawley strain of white rats was probably due to a twofold 
stress: (1) high galactose content of the ration and (2) low protein intake. 

In order to test this hypothesis experimentally, a ration of definite composition 
was devised. ‘The advantage of this ration is that it may be modified with respect to 
protein and carbohydrate content without altering its calorific value. Thus, all 
experimental rations employed in these experiments were isocaloric. In this experi- 
ment five modifications of the experimental ration were fed. 

The fat, salt (mineral mixture) and vitamin content, etc., of all rations were 
the same. 

It is, of course, obvious that a ration containing 50% lactose contains 25% 
dextrose and 25% galactose. The difference is that in the lactose the dextrose and 
galactose are chemically united in the form of a galactoside. 

In one experiment the influence of a ration containing 12% lactalbumin and 
50% lactose was compared with that of a ration containing the same amount of 
protein (12% lactalbumin) and 25% dextrose and 25% galactose. The paired 

: feeding technique was employed in this experiment. It is to be pointed out that 
opacities developed more rapidly and to a greater degree among the animals which 
received the mixture of the simple sugars. Apparently, then, this type of physio- 
logical stress is decreased by the chemical combination of the simple sugars. 

In seeking an explanation of this observation, the growth of animals on the 50% 
lactose diet was compared with the growth of similar animals on the diet containing 
25% dextrose and 25% galactose. ‘The growth of the animals receiving the lactose 
was somewhat better than the growth of the animals receiving the simple sugars. 
This growth difference is not very great, and, aside from the eyes, the animals of 
both groups appear to be normal. 
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Attention was next directed to the amount of galactose excreted on each of these 
two diets (the 50% lactose, and the 25% dextrose-25% galactose diet). It will be 
observed that something like 12% of the galactose taken in the form of lactose is 
excreted in the urine, On the other hand, about 50% of the galactose ingested as 
the simple sugar is excreted by the kidneys. 

The simple, probable, and obvious explanation of this observation is that galac- 
tose in the form of the simple sugar is very quickly absorbed and thus floods the 
liver with galactose beyond its capacity to retain the sugar. The principle is the 
same as that involved in the old-time galactose test for liver function. 

On the other hand, lactose must be split into its constituent moieties before 
absorption. This digestion takes time, and galactose is more slowly absorbed and 
better utilized, 

It is, of course, not possible, in the present state of our knowledge, to unravel 
the various factors involved in the production of experimental cataract by the 
methods described in this report. 

It is apparent, however, that lenticular opacities in the white rat develop when 
the amount of galactose in the diet exceeds the tolerance of the animal for this sugar. 
It also appears that the extent to which the tolerance of the animal is exceeded 
conditions the rapidity and severity of the cataract development. It is also apparent 
that an adequate supply of good quality protein in the ration tends to retard cataract 
development. On the other hand, inadequate protein in the diet tends to increase 
the severity of experimental cataract under the conditions described in this report. 


DISCUSSION 


Dk. ZACHARIAS DiscHe (by invitation): [| was very much interested in Dr. 
Kiggs’s presentation because in the last two years our laboratory has been con- 
ducting research on galactose cataract in rats. Our approach was somewhat different 
from that of Dr. Riggs; we were not so muclhi interested in the nutritional aspect of 
the problem as we were in the biochemical mechanisms which are involved in the 
production of this very interesting experimental cataract, which is perhaps the most 
convenient to analyze, and also perhaps approaches most nearly the conditions 
prevailing in the development of human cataract with respect to the time intervals 
during which the cataract develops and continues. We used the classic technique 
reported by Mitchell 15 or 20 years ago, and in this technique casein is used as the 
protein source; so our results are not completely comparable to those of Dr. Riggs. 
Mitchell found that lactose is about as effective as galactose when the same amounts 
of galactose are introduced in the form of lactose, but in his experiments the amount 
of lactose which was fed was considerably higher than in those of Dr. Riggs. It 
consisted of about 35% of the total diet. This tends to confirm Dr. Riggs’s results ; 
i. €., as soon as the level of galactose exceeds a certain minimum, the damaging 
effects appear when lactose is fed. ‘To see whether there were very great individual 
differences, we conducted a series of experiments in which we compared the level 
of galactose in the blood with the speed of development of cataracts in the rat, and 
we could not obtain any regularity. In some rats cataracts developed with the same 
speed as in other rats which had twice as high a level of galacturia. 

These experiments could, then, be interpreted in two ways. One can assume 
that the primary factor is a damage to the liver and that the galactose cataract is 
the indirect result of the galactose feeding. In this case, if the level of the galactose 
is increased to a very high extent for a short period, the damage can be much greater 
than when it is fed in such a way that the level is lower but continues for a longer 
period. However, this theory encounters certain difficulties, owing to the fact that 
apparently the damage to the lens is related to the specific configuration of the 
hydroxyl groups in the sugar, as Dr. Riggs pointed out, so that a sugar which is 
closely related to galactose, the pentose xylose, is the only one which is found to 
produce the cataract, whereas others which have not this same configuration do not 
produce cataracts. There is no evidence that xylose should be more difficult to 
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assimilate than other pentoses which do not produce cataract. This would indicate 
that what operates here is a certain inhibitory effect on certain metabolic processes, 
an effect which is due to a specific configuration of the sugar molecule. The sig- 
nificance of such configurational factors for inhibitory effects on enzymes are very 
common. 

A year ago we reported some findings on the composition of the lens capsule 
which may perhaps give a clue to this damaging effect of galactose. We found that 
the lens capsule contains a high-molecular sugar, a polysaccharide, which consists 
of galactose and glucose with a predominance of galactose, and that this polysac- 
charide is distributed in the lens in a way suggesting that it may be involved in some 
regulation of the permeability of the lens. [t looks rather promising to conclude that 
galactose cataract may come about by an inhibition of the synthesis or breakdown 
of this specific polysaccharide of lens capsule, with some effect on the permeability 
of the lens. We tried to find indications for this hypothesis; but, unfortunately, it 
was not possible to separate in sufficient quantity and with sufficient uniformity 
the lens capsule of the rat from the proteins of the lens capsule ; so far we have not 
been able to obtain real experimental evidence for this hypothesis. Neither did we 
obtain any results that would contradict it. 

Dr. Howarp H. Mason: | have been greatly interested in Dr. Riggs’s paper, 
especially in the fact that the prevalence of cataract in rats fed 25% of their calories 
as galactose varies indirectly with the amount of lactalbumin fed. 

Your chairman has kindly asked me to say a few words about a small group of 
children who develop cataract if fed, for some time after birth, on a diet that con- 
tains any considerable amount of galactose. As you know, lactose (milk sugar) is 
broken down during digestion into equal amounts of galactose and glucose. The only 
common source of lactose, and therefore galactose, is mammalian milk. 

These children are born with a defect in their metabolism which makes it impos- 
sible for them to use galactose normally. They absorb it normally, retain some in 
their blood longer than is normal, and eventually excrete about one-third of that 
ingested. While there is lactose in their food, they take their feedings poorly, vomit 
frequently, gain slowly, excrete galactose and albumin in the urine, and have large 
livers. If they continue to ingest lactose, they eventually develop cataracts, just 
as the rats do. 

1 have collected 21 cases from the literature. Thirteen children had cataracts 
when first seen ; 4 had no cataract, and in the reports on 4 cataract was not men- 
tioned. When first seen, the children without cataract were 5 months, 4% months, 
6 weeks, and 1 week of age. The youngest with cataract was 7 weeks of age. With 
removal of galactose from the diet, the cataracts disappeared in two cases, regressed 
in seven cases, and did not change in four cases. There seems to be direct correlation 
between the time at which galactose is removed from the diet and the behavior of the 
cataracts. If galactose is removed from the diet early in the first month or so, cata- 
racts are absent and do not appear. If galactose is removed soon after the cataracts 
have appeared, the cataracts disappear or regress ; but if the diet continues to contain 
galactose for several months, the cataracts persist even after the removal of galactose 
from the diet. Hence it is important to recognize the condition early and remove 
galactose (lactose) from the diet as far as possible. As the chief source of galactose 
is milk, this means a milk-free diet. One of the soybean or amino acid mixtures 
with added dextrose or Dextri-Maltose (a mixture of protein hydrolysate and car- 
bohydrate) works best. 

When milk is removed from the diet, the infant improves almost immediately, 
taking and retaining feedings and gaining normally. Sugar disappears from the urine 
in about eight hours and albumin in a few days. The liver gradually decreases in 
size. Later, many of the children show slight mental retardation. 

Any infant with cataract, a large liver, and a feeding problem should be sus- 
pected of having this condition. A morning urine may show no reduction, but urine 
passed one-half to six hours after a feeding containing milk or lactose will contain 
a reducing substance that is not removed by fermentation with yeast. 
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Dr. Daniet B. Kirsy: | thought | might remain quiet on the subject of galac- 
tose, because it takes me back too many years, in fact, to 1923 to 1926, when | 
did the experiments on lens epithelium, growing the cells of the chick embryo in 
pure culture in the incubator. It was then that I noticed that there was a toxic effect 
of the galactose on these pure cultures of lens epithelium. I reported this simply 
as fundamental knowledge or as facts taken from these experiments. It was Helen 
Mitchell who took up the work and fed galactose to rats. Dr. Riggs knows the rest 
of the story. By their research, they have gone a long way since the time when | 
did the fundamental work. 


Postnatal Cataract in Premature Infants. Wr. Loren P. Guy. : 


Little is known or has been written about acquired cataracts in infants and in 
prematurely born babies. ‘Trauma, uveitis, galactose disease, malnutrition, hypopara- 
thyroidism, and exposure to x-rays or radium radiation are most prominent among 
the known causes of acquired cataract. All these conditions are possible to recognize. 
At Bellevue Hospital, in two premature infants cataract was observed to develop 
between the third and the sixth month after birth without apparent cause. One child 
had pyleric stenosis and was given atropine methonitrate, but the second child was 
always in good health. | performed the eye examinations, and the diagnosis of 
cataract was confirmed by colleagues, who called the cataracts congenital until the 
histories were made known to them. 

These two patients were found as a by-product of my study of the eyes of prema- 
ture infants in trying to learn about retrolental fibroplasia. I have not examined 
comparable series of full-term babies and therefore have no basis for an opinion as 
to whether these postnatal cataracts are limited to premature children. 


DISCUSSION 


Dr. Hunter H. Romaine: | should like to take this opportunity to congratu- 
late Dr. Guy on his splendid presentation. This paper points out the importance 
of complete examination of infants, both mature and premature, and also shows how 
the studies on one pathologic entity bring forward information on allied problems. 
It is quite certain that many congenital cataracts have actually been misclassified 
in the past, and a better analysis of the newborn may contribute a great deal to 
better understanding of the problems. 

It has been stated that 90% of children are born with an anomaly of the lens, 
but only a very few of these defects are practically significant. For the most part, 
these anomalies fall into the classification of lamellar cataracts. The many factors 
which influence the development of these changes are such that any one factor may 
swing the balance. It would not be difficult to believe that the shock of prematurity 
itself would be enough, in some infants, to swing the balance, and at the same time 
might account for the postnatal development of what ordinarily is prenatal. 

Dr. Guy mentioned the two important factors in his patients as being the prema- 
turity and the use of oxygen. In the first patient the possibility of dehydration might 
be considered an influencing factor. The two patients whom | have personally seen 
with the same condition had no accurate early studies. They were both premature, 
and they both had oxygen. Pediatricians indicated that there was no pathology of 
the fundi at the age of 3 weeks (ophthalmoscopy was done). Reliable histories 
from the parents indicated a gradually increasing ‘whiteness of the pupillary area,” 
beginning at about 3 months of age. I should have made the diagnosis of congenital 
cataracts except for the history. | do not believe that the prognosis or the therapy 
will differ from that for the congenital form. 

In regard to the treatment of these patients, early intervention has been sug- 
gested, in the hope of maintaining stimulation of the eye during the years of visual 
development. This contention holds only if the lens is so completely opaque that no 
vision is obtainable around the opacity. With this in mind, I have operated on six 
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“so-called” binocular congenital cataracts, as follows: on one eye in the usual manner 
(by this, | mean, first, discission and absorption or discission and irrigation) and on 
the other eye doing only optical iridectomy. In the patients with good results, it 
has been very difficult for me to prove that the discission procedure is more effective, 
and it certainly is more dangerous when late secondary detachment is considered. 
The extent of lenticular involvement will be the determining point, I am sure. 


Two-Point Traction and Countertraction in Separation of the Zonule for Intra- 
capsular Cataract Extraction. Dr. Daniet B. Kirpy. 


I define primary traction in separation of the zonule for intracapsular cataract 
extraction as the pulling, drawing, elevating, rotating, or torsional force exerted 
upon the lens capsule and its contents with the aid ot the capsule forceps or suction 
cup. I define pressure as the force expended in pressing upon the globe. When the 
pressing instrument is used to steady, hold back, immobilize, or actually pull the eye 
and its tissues away from the traction force exerted by the lens capsule forceps or 
suction cup, it becomes in reality a second point of traction or countertraction to the 
first. Particularly when the point of a hook or other pressing instrument is insinu 
ated into the depression created by the pressure inside the ring of the cornea or 
limbus and is used to strip or pull down the ring of the cornea is the force converted 
into one of traction. 

When the surgeon appreciates more clearly the exact mechanism of his maneu 
vers of traction and pressure, he can apply them more accurately and precisely and 
avoid the trauma of inefficient and unnecessary pressure, 

My original, new theory and explanation can be converted into terms of clinical 
surgical application by the use of forceps, sutures, picks, etc., to steady and to fix 
the eye, or actually to set up the two-point, or counterpoint, traction system. In 
research on eye-bank eyes, I found that the principle worked well. 

I have found no particular need for setting up a new system of intracapsular 
cataract surgery based on this concept, since | can make as much traction as is 
necessary by the usual devices now employed in my system of indirect separation 
of the zonule. When | recognize the signs that the safe limits of traction have been 
reached, | immediately go over to the safe, feasible procedures which | have devised 
for direct separation of the zonule. 

The paper is presented to explain the mechanics of the pressure maneuver and 
to point up the need for precise maneuvers in separation of the zonule in intra- 
capsular cataract extraction operations. 

It is well to go as thoroughly as possible into the principles of the mechanics of 
the various uses of the traction and pressure forces which I use in separation of 
the zonule. I shall then offer a new and original theory or explanation of the 
mechanics of one use of pressure as a secondary or countertraction force opposed 
to the primary traction on the lens capsule by either forceps or suction cup. | urge 
that all forces be used more precisely, that constant observation be made of the 
effects of all forces, that the safe limits of traction and pressure be known and 
recognized, and that in no instance should one exceed the limits of safety. There 
should be no injury to the lens capsule or to the posterior attachments of the zonule 
in its relation to the retina and vitreous. There should be no avulsion of the lens and 
zonule in the intracapsular extraction of cataract. 


DISCUSSION 


Dr. J. Gorpon Cote: Dr. Kirby should be congratulated on introducing this 
new approach to a second point of traction. I was introduced to this procedure by 
him in May, 1953, and since that time I have used the method on 14 eyes. This 
number of eyes is too small a series on which to form any definite conclusions. How- 
ever, | found the procedure just as effective as that which I had been using, namely, 
a blunt muscle hook at the limbus. This precise point pressure will at least make us 
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more careful in selecting our second point of traction and may do for the second 
point of traction what a preplaced suture did for accurate corneal section. I should 
like to ask Dr. Kirby whether he has ever grasped the scleral lip above at 12 o’clock 
with the forceps as a second point of traction after he has grasped the anterior pole 
of the lens. 

Dr. Danier B. Kirsy: | have grasped the capsule at the upper pole, and the 
upper lip of the incision, and have exerted traction and countertraction ; and I did 
not have any accident. But I should advise that these two points not be used for 
this purpose. If a second point of traction is to be set up, it had better be below. 
| may repeat that I have presented this paper this evening in order to bring out the 
fact that I believe excess of pressure is bad, and if I can point the way away from 
any use of excess pressure by talking about a different, less traumatic, way to do 
the same thing, | have accomplished my purpose. 

When I have grasped the lens capsule above, and I find that I have reached 
the limit of safety of traction, | then go directly over to the maneuver of separation 
of the zonule from above. 
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DANIEL B. KIRBY, M.D. 
1891-1953 


Daniel B. Kirby died suddenly of a heart attack on Dec. 27, 1953, at his home, 
76 Mount Tom Rd., Pelham, N. Y., at the age of 62. He was born on April 12, 
1891, in Cleveland. His early life was spent in Cleveland, where he attended the 
John Carroll University, from which he received the degree of Bachelor of Arts 
in 1912 and the Master of Arts degree in 1914. In 1916 he graduated from the 
Western Reserve University with the degree of Doctor of Medicine. The honorary 
degree of LL.D. was bestowed upon him by the John Carroll University in 1948. 

\fter interning at the Toronto General Hospital in 1916 and 1917, he entered 
the Navy and as a Lieutenant Senior Grade in the Medical Department saw active 
sea duty with the destroyer service during World War I. After being discharged 
from the Navy, he occupied his time in graduate study at Harvard and Cornell 
Universities until he was appointed to the resident staff of Bellevue Hospital, depart- 
ment of ophthalmology, where he served during the period 1921 to 1923. Upon 
completion of his training he became associated with Dr. John M. Wheeler in his 
office and was appointed a clinical assistant to the New York Eye and Ear Infirmary, 
a junior attending in the department of ophthalmology, Bellevue Hospital, and 
instructor in ophthalmology at the New York University College of Medicine, all 
on the service of Dr. John M. Wheeler. The association with Dr. Wheeler continued 
until 1928, when Dr. Kirby opened his own office at 30 W. 59th St. New York. 

The meticulous, exact, and critical training he received from his sponsor, Dr. 
Wheeler, as did all others who worked with John Wheeler, and the precise methods 
he observed were an inspiration and profoundly influenced his work and set a pattern 
which he admired and emulated. Subsequently, he was appointed associate clinical 
professor, Columbia University College of Physicians and Surgeons, and Surgeon, 
Institute of Ophthalmology of the Presbyterian Hospital, where he remained until 
1940, In that year he was appointed professor of ophthalmology, New York Univer- 
sity College of Medicine, and director of the department of ophthalmology, Bellevue 
Hospital. In 1949 he became emeritus professor, New York University Postgraduate 
School of Medicine. 


He found time to serve as a consultant in ophthalmology at the Manhattan Eye, 
ear and Throat Hospital, St. Clare’s Hospital, New York Eye and Ear Infirmary, 
New Rochelle Hospital, and St. Joseph’s Hospital, Yonkers, and the National Society 
for the Prevention of Blindness. 


In December, 1953, he was elected professor honoris causa of the Paulista School 
of Medicine in Sao Paulo, Brazil. 

He was a fellow of the New York Academy of Medicine, the American College 
of Surgeons, the American Ophthalmological Society, the New York Ophthalmolog- 
ical Society, the American Academy of Ophthalmology and Oto-Laryngology, the 
Harvey Society, and the Pan-American Congress of Ophthalmology ; and an honor- 
ary member of the ophthalmological societies of Brazil, Argentina, Chile, Peru, Cuba, 
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Mexico, France, Turkey, and Greece. He was research fellow in ophthalmology of the 
American Academy of Ophthalmology and Oto-Laryngology from 1923 to 1929 and 
was awarded the Schneider prize for research in ophthalmology in 1928. He was the 
representative of the American Ophthalmological Society to the Pan-American Con- 
gress of Ophthalmology and a member of the American 


soard of Ophthalmology 
for many years, serving as its chairman in 1945, 
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DANIEL B. KIRBY, M.D 
1891 - 1953 


In 1945 he gave lectures in Mexico; in 1947, in Brazil, Argentina, Uruguay, 
Chile, Peru, and Puerto Rico; in 1949, at Trinity College in Dublin; in 1950, at the 
International Congress of Ophthalmology in London, and in 1952, at the Postgradu- 
ate Seminar at Toronto University, as well as lecturing frequently in this country. 

He was chairman of the Symposium on Cataract Surgery at the meeting of the 


American Academy of Ophthalmology and Oto-Laryngology in October, 1953 


Dr. 
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Kirby was scheduled to lecture in Los Angeles in January, 1954, at the Research 
Study Club, and in February, 1954, at the Memphis Society of Ophthalmology and 
Otolaryngology ; in February, to give the Bedell Lecture at the Wills Eye Hospital 
in Philadelphia ; to lecture in April, 1954, at the Louisiana-Mississippi Ophthalmo- 
logical and Otolaryngological Society, in Edgewater Park (Miss.), and in July, 
1954, at the interim session of the Pan-American Congress of Ophthalmology in 
Sao Paulo, Brazil. 

He was a past president of the New York Ophthalmological Society and past 
chairman of the Section of Ophthalmology of the New York Academy of Medicine. 

His clubs included the Union, Pelham, and Westchester country clubs. 

A prolific writer, Or. Kirby contributed 77 publications to ophthalmic literature, 
covering a wide range of subjects. Thirty-three of them dealt with subjects related 
to the crystalline lens or to cataract surgery. A treatise on the “Surgery of Cataract” 
by Dr. Kirby was published by J. B. Lippincott Company, Philadelphia, in 1950, 
and a book entitled “Advanced Surgery of Cataract” is now in press, to be published 
by J. B. Lippincott Company. 

Early in his career Dr. Kirby became interested in the cause of cataract, and he 
thought that a knowledge of the development and nutrition of the crystalline lens was 
a first essential in the study of the etiology of cataract. This led to his first important 
research on the “Cultivation of Lens Epithelium in Vitro.” This report of tissue 
culture in 1927 excited interest and favorable comment. Throughout his professional 
life the crystalline lens, its nutrition and pathology, and cataract surgery were domi- 
nant in his thought. 

An interest in surgery increased with the growth of his practice, and his attain- 
ments in this field were well diversified. He approached problems with assurance 
and confidence. A high degree of skill and dexterity enabled him to introduce in 
his surgery innovations that were original and bold. An eminent ophthalmologist and 
an accomplished surgeon, he sought perfection in all his work. 

Dr. Kirby’s ethics were in the best American tradition. 

A serene and happy family life approached the ideal and eased the strain of his 
professional responsibilities. 

High in the councils of his church, he was decorated a Knight of Malta and a 


Knight of the Holy Sepulcher in recognition of his devotion and work as a lay 
member. 


On June 9, 1923, he married Cecelia Katherine Hahn, who survives him, as do 
his four daughters, Mrs. J. Dues Wooters Jr., Mother Joan Kirby (Mary Eliza- 
beth), Overbrook Convent of the Sacred Heart, and Misses Cecelia Robinson and 
Janet Whitaker. 

Dr. Kirby’s friends and confréres deeply deplore his untimely death. A brilliant 
career has been ended too soon, and ophthalmology has lost one of its most industri- 


ous and progressive leaders. Tuomas H. Jounson, M.D 
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News and Comment 


GENERAL NEWS 


An International Symposium, State University of Iowa College of Medicine. 
—The program for the Symposiuni on Problems in Physiology and Pathology 
of the Eye follows, 


Fripay, Sept 


24, 1954 


8:30 a.m.: Gunnar von Bahr (Uppsala, Sweden) 


Corneal Thickness: Its Measurement and Changes 


Discussion opened by Peter C. Kronfeld, Chicago 
10:00 a.m.: Recess 


10: 30 a.m.: Giambattista Bietti (Parma, Italy) 


Ophthalmic Problems in Diabetes and Hypoglycemia 


Discussion opened by George W. Bounds Jr., lowa City 
12: 00: Lunch 


1:30 p.m.: Hans Goldmann (Berne, Switzerland) 
Slit-Lamp Microscopy of the Fundus 


Discussion opened by Alson E. Braley, Iowa City 


w 


: 00 p.m.: Recess 
3:30 p.m.: Eugene Wolff (London, England) 
Ophthalmic Pathology of Fat 
Discussion opened by Alfred E. Maumenee, San Francisco 


SaturDAY, Sept. 25, 1954 
8:30 am.: G. B. J. Keiner (Zwolle, Netherlands) 


Optomotor Reflexes 


Discussion opened by Francis Heed Adler, Philadelphia 
10: 00 a.m.: Recess 


10: 30 am.: H. K. Miller (Bonn, Germany) 
Phosphate Metabolism of the Lens 


Discussion opened by P. J. Leinfelder, Iowa City 


12:00: Lunch 
1:30 p.m.: J. Boeck (Graz, Austria) 
Periarteritis Nodosa and Related Diseases 


Discussion opened by Frederick C. Blodi, Iowa City 


w 


00: Recess 


w 

= 


p.m.: Harold Henkes (Rotterdam, Netherlands) 
Electroretinography 


Discussion opened by Hermann M. Burian, Iowa City 


Pan-Pacific Surgical Association Sixth Congress.—|’hysicians are cordially 
invited to attend the Sixth Congress of the Pan-Pacific Surgical Association, to 
be held in Honolulu, Oct. 7-8, 1954, and are urged to make arrangements as soon 
as possible if they wish to be assured of adequate facilities. 

424 


be, 
— 


NEWS AND COMMENT 


An outstanding scientific program with over 100 leading surgeons, including 
sessions in all divisions of surgery and related fields, promises to be of interest to 
all members of the profession. An extensive social program is being developed for 
the physicians’ families. 

The Association office has been appointed as travel agent for those attending 
the Congress, and it is important that all hotel and travel reservations be made 
through the Honolulu headquarters of the Pan-Pacific Surgical Association. 

For further information, please write to F. J. Pinkerton, M.D., director gen- 
eral, Pan-Pacific Surgical Association, Suite 7, Young Building, Honolulu, 
Hawaii. 


Postgraduate Course and Summer Convention of Colorado Ophthalmological 
Society.—The Postgraduate Course and Summer Convention of Colorado 
Ophthalmological Society will be held at the University of Colorado School of 
Medicine, Denver, July 26-29, 1954. 

The program will consist of lectures, seminars, and demonstrations of interest 
to both the specialist and the practitioner caring for eye diseases. 

Registration will be open to all members of the Society and qualified physi- 
cians on a limited membership basis. Tuition is $40. 

Plan now to attend and combine an intensive review of advances in this 
specialty with your summer vacation. 

Complete program and details will be mailed upon request addressed to 
Director of Graduate and Postgraduate Medical Education, University of 
Colorado School of Medicine, 4200 I. 9th Ave., Denver 20. 


Washington University School of Medicine Annual Basic Sciences Course.— 
The department of ophthalmology of the Washington University School of 


Medicine announces its 34th annual course in the basic sciences of ophthalmology. 
The next session begins Oct. 4, 1954, and ends June 4, 1955. The number of 
students is limited. 


Instruction includes approximately 400 hours of didactic work and 750 hours 
of clinical work. The course is designed to provide the student with an adequate 
background for a residency or a preceptorship in ophthalmology. 

All inquiries or applications should be addressed to the Department of 
Ophthalmology, Washington University School of Medicine, 640 S. Kingshigh 
way Blvd., St. Louis 10. 


Washington University School of Medicine One-Week Course in Pathology 
of Eye.—The Department of Ophthalmology, Washington University School of 
Medicine, announces an intensive one-week course in pathology of the eye and 
adnexa from May 17, 1954 through May 22, 1954. 

This course will consist of approximately 40 hours of instruction, both 
didactic and microscopic. It will be given in the eye pathology laboratories by 
Drs. T. E. Sanders and Bernard Becker. It will cover essentially the material 
presented in the pathology instruction offered during our eight-month course 
in the basic sciences of ophthalmology. 

The course will be limited. The fee will be $150, of which $25 is payable 
at the time of acceptance. All communications should be addressed to the 
Department of Ophthalmology, Washington University School of Medicine, 640 
S. Kingshighway Blvd., St. Louis 10, 

Fifth Pan-American Congress of Ophthalmology.lhe lifth Pan-American 
Congress of Ophthalmology will be held in Santiago, Chile, in February, 1956. 
An extensive program has been arranged, including contributions by authors 
from all countries in the Western Hemisphere. 
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PERSONAL NEWS 


Dr. Harold G. Scheie Receives Rank of Brigadier General in U. S. Army 
Reserve.—[)r. Harold G. Scheie, professor of ophthalmology, University of 
Pennsylvania, was promoted to the rank of Brigadier General in the United States 
Army Reserve in a ceremony held Feb. 9 at Schuylkill Arsenal, 2620 Grays Ferry 
Ave., Philadelphia. 

General Scheie is commanding general, 31st Hospital Center, an Army Reserve 
Unit which trains at the Arsenal. During World War II, he served with the 20th 
General Hospital in the China-Burma-India Theater, and was awarded the Order 
of the British Empire (Military) for his work in that theater. 


SOCIETY NEWS 


Eye, Ear, Nose & Throat Hospital Alumni Association.—! he annual meeting 
of the Eye, Ear, Nose, and Throat Hospital Alumni Association will be held in 
New Orleans at the Hospital April 5, 6, and 7, 1954. Samuel Fomon, M.D., of 
New York, will deliver the Clyde-Lynch Memorial Lecture and participate in 
operative demonstrations. All alumni and other interested eye, ear, nose, and 
throat men are invited to attend. 
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Lehrbuch der Augenheilkunde. By M. Amsler Bruckner, A. Franceschetti, Gold- 
mann, and Streiff, with the collaboration of 13 other authors. Price, 88.40 
Swiss franes. Pp. 877, with 369 illustrations. S. Karger, Ltd., Holbeinstrasse 
22, Basle, Switzerland, 1953. 


Although written in German, this book will be found a useful reference work 
for American ophthalmologists, largely because of the prominence of the editorial 
staff, whose writings are well known in this country. The text covers the entire 
field of ophthalmology and consists of 877 pages, with 369 illustrations, many in 
color. The illustrations are uniformly excellent, and the text is clearly printed on 
good paper. The book should be included in all ophthalmologic libraries. 


Abstracts on Military and Aviation Ophthalmology and Visual Sciences. Volumes 
I and II. By C. Berens and B. Sheppard. Price, $20.00 per volume. Biological 
Sciences Foundation, Ltd., The Hillyard House, 1011 New Hampshire Ave., 
N. W., Washington 7, D. C., 1953. 


This is a compilation and classification of all the literature relating to the science 
of flying and the eyes. Volume I deals with the literature up to and including 1940, 
and Volume II, with that from 1941 to 1945 inclusive. Every phase of the effects 
of flying on the eyes and the influences of the eyes on flying ability is covered. The 
material is divided into 93 headings, as set forth in the table of contents, which in 
reality serves as an index. The two volumes together constitute an extremely valu- 
able reference to all the literature on aviation ophthalmology, the first serving as 
a historical survey and the second presenting the most recent developments in this 
field. Since there has been a tremendous advancement in aviation ophthalmology 
since 1941, and since aviation itself has changed so materially in the last 10 years, 
this volume will obviously be the more useful for those who are interested in 
present-day problems. 

This contribution will save a great deal of time tor anyone who wishes to review 
this extensive literature. 


Diathermy Treatment of Intraocular Tumors. liy M. |. Melchers. Price, not 


given. Pp. 135, with 43 illustrations. Schotanus en Jens, Utrecht, Netherlands, 
1953. 


This excellent monograph, with a foreword by Dr. Weve, encourages the use 
of diathermy in intraocular tumors. It has generally been considered that most 
intraocular tumors were so malignant that immediate operative removal of the 
affected eye was the only suitable treatment. In recent years there are indications 
that this entirely pessimistic view may not be justified. A number of cases have 
been reported in the literature in which tumors have undergone spontaneous necro- 
sis and have been transformed into scar tissue. Further, it has been shown that in 
spite of early enucleation fatal metastases appear in over 40% of cases of melano- 
blastoma and retinoblastoma. A number of cases of retinoblastoma have been 
successfully treated by irradiation. In 1932 Weve introduced the method of destroy- 
ing intraocular tumors by diathermy coagulation. This monograph reports the 
end-results of 18 cases treated by this method in the Utrecht clinic. The size and 
position of the tumor play an important part in the choice of this procedure. Prefer- 
ence is given to melanoblastoma only a few disc diameters in size, and only those 
tumors which were not adjacent to the optic nerve were so treated. Fifteen patients 
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with bilateral retinoblastoma were treated with diathermy for the lesion in the 
second eye, combined in some cases with x-ray therapy. In these patients the author 
finds that diathermy treatment may be of use in very small tumors, not larger than 
3 to 4 disc diameters in size, which are situated not too close to the optic nerve, 
but that the results of local irradiation with radioactive substances are probably 
better. Good results were obtained in a case of angiomatosis retinae. The method 
of treatment is given in detail, and the illustrations are superb. This should be a 
very valuable addition to our literature by one who has approached the subject 
without bias. 


Toxoplasmose ocular—Contribuicdo ao estudo clinico e experimental. By Sylvio 
Abreu Fialho. Price not given. Pp. 402, with 63 illustrations. Empresa Grafica 
Ouvidor S. A., Rua do Lavradio 162/166, Rio de Janeiro, Brazil, 1953. 


This monograph, prepared as a thesis for the chair of clinical ophthalmology of 
the Medical Faculty of the University of Brazil, represents an exhaustive study of 
ocular toxoplasmosis. Beginning with the discovery of the causative organism, the 
author presents the world’s literature on the subject and reviews 275 cases reported 
by other investigators. In the 10 well-written chapters can be found outstanding 
descriptions of the clinical picture of toxoplasmosis, its ocular manifestations, and 
the histopathology of the disease. The final chapter deals with the author’s personal 
observations and investigations. The bibliography, of 217 references, attests to the 
thorough documentation of the subject. 

This well-printed book is a valuable contribution to ophthalmic literature in a 
field in which scientists from both South America and North America have played 
an important part. 
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SHARP 
DOHME 


DIVISION OF MERCK & CO., Ine. 
Philadelphia |, 


BEFORE TREATMENT 


AFTER TREATMENT 


TOPICAL HYDROCORTONE REDUCES BOTH EXCESSIVE VASCULARIZATION AND SCARRING 


Sight-saving therapy in corneal injuries 


/ 


ACETATE 


(HYDROCORTISONE ACETATE, MERCK) 


HYDROCORTONE is a principal adrenocortical 
steroid and the one with the most pronounced 
anti-inflammatory action at the tissue level. 
Ophthalmic preparations of HYDROCORTONE 
effectively block the inflammatory response 
whether due to physical trauma, chemical 
irritants, foreign protein or other specific 


allergens. Certain patients who do not show 
adequate response to cortisone may be treated 
satisfactorily with HYDROCORTONE. 
SUPPLIED: Sterile Ophthalmic Suspension of 
HYDROCORTONE Acetate : 0.5% and 2.5%, 5 ce. 
vials. Ophthalmic Ointment of HypRocor- 
TONE Acetate: 1.5%, oz. tubes. 


HYDROCORTONE is the registered trade-mark of Merck & Co., Inc. for its brand of hydrocortisone. 
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THE “LACRILENS” ° IS A SAFE LENS 


The Test Of Time Proves That The 
“LACRILENS”® Contact Lens Can Be 
Worn For Long Periods Of Time In 
Aphakia And In All Sports, Including 


Swimming. 


WRITE FOR BROCHURE 


49 EAST 5ist STREET * NEW YORK, 22, N. Y. 


Manufacturers of all types of Contact Lenses 
BRANCHES IN ® 
PHILADELPHIA MONTREAL JOHANNESBURG AMY 


THE WASHINGTON UNIVERSITY 
SCHOOL OF MEDICINE 


DEPARTMENT OF OPHTHALMOLOGY 


announces its Opt 

THIRTY-FOURTH ANNUAL 
8-MONTH COURSE IN THE BASIC Established 1872 
SCIENCES OF OPHTHALMOLOGY 
October 4, 1954—June 4, 1955 | 


1-WEEK INTENSIVE COURSE IN 
PATHOLOGY OF THE EYE e 
AND ADNEXA 

May 17-22, 1954 


Both courses are limited 


detailed inf, 


ion write to 
Department of Ophthalmology 

Washington University School of Medicine ° 

640 S. Kingshighway Blvd. | Ohio 

St. Louis 10, Missouri 


Cincinnati and Dayton, 
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Even bled Hands 


The farm boy in the story may 
have caught fish with his green 
stick rod and bent pin hook but 
present-day stream fishermen 
put their faith in better tackle. 

Just so, present-day doctors 
know that accurate diagnosis 
quickly arrived at demands the 
very best in modern diagnostic 
instruments. That is why more 


doctors use Welch Allyn oto- WELCH A ALLYN 


scopes and ophthalmoscopes 
Skaneateles Falls, N.Y... 


than any other kind. 


DESIGNERS AND. 
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po | MANUFACTURERS OF DIAGNOSTIC INSTRUMENTS FOR 39 YEARS 
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The New 
HARRINGTON 
TONOMETER 


This is an extremely accurate instrument. 


The dial has three scales, the outer being 
the expanded Schiotz scale, 0 to 20, the 
middle and inner scales being direct 
readings in millimeters of mercury for 
the 5.5 and 7.5 gram weights. 


10 and 15 gram weights are included, 
with conversion table. 


Descriptive leaflet sent on request. 


Fully guaranteed 


PARSONS OPTICAL LABORATORIES 


518 Powell Street San Francisco 2, Calif. 


MANHATTAN EYE, EAR 
AND THROAT HOSPITAL 


Announces a five-month supple- 
mentary clinical course for graduate 
registered nurses in the nursing care 
and treatment of diseases of the eye, 
ear, nose and throat. Operating room 
training is included in the course. 


During the entire period the stu- 
dent will receive a monthly stipend 
of eighty dollars ($80.00) and full 
maintenance. 


A pamphlet detailing more com- 
plete information will be sent upon 
request. 


Apply to Director of Nursing Service 
210 East 64 Street, New York 21, N. Y. 


POSTGRADUATE CONFERENCE 
IN OPHTHALMOLOGY 
UNIVERSITY OF MICHIGAN 
MEDICAL SCHOOL 


The Department of Postgraduate Medicine of the 
University of Michigan Medical School announces 
the annual conference in Ophthalmology for quali- 
fied physicians, April 19, 20 and 21, 1954, to be 
given at the Horace H. Rackham Graduate School 
Building, Ann Arbor, Michigan, under the direction 
of the Department of Ophthalmology. 


GUEST LECTURERS 


Dr. William P. Beetham, Boston, Massachusetts; 
Dr. Alson E. Braley, lowa City, lowa; Dr. Glen 
Gregory Gibson, Philadelphia, Pennsylvania; and Dr. 
Harold G. Scheie, Philadelphia, Pennsylvania. 


RESIDENT LECTURERS 
Dr. F. Bruce Fralick, Dr. Harold F. Falls, and Dr. 
John W. Henderson. 


Complete program and details will be mailed upon 
request addressed to: 


Howard H. Cummings, M.D., Chairman 
Department of Postgraduate Medicine 
University Hospital Ann Arbor, Michigan 
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Se unpose the Guild 


@ The aim of the Guild of Prescription 
Opticians of America is to advance the 
science of ophthalmic optics through 
the development of a country-wide 
ethical optical dispensing service that 
comprehensively meets the needs of 
the Eye Physicians and their patients; 
and to educate the public to the fact 
that the Eye Physician-Guild Optician 
type of eye service truly renders the 
most desirable form of eye care. 


This statement of the Guild's purpose is reprinted from the cover of the REFER- 
ENCE LIST OF GUILD OPTICIANS, a geographical index of all our members. 
If you would like a copy, just drop a penny post card to 


Che Guild of Prescription 
Opticians of America, Ine. 


110 E. 23rd Street New York (10) N.Y. 
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ARTIFICIAL EYE 


| gained through over 100 years of artificial 


eyemaking enables us to produce and fit the very finest in artificial 


eyes. Glass and plastic eyes made to order or available 


from. stock. Eyes fitted to all types of motility implants 


artificial 


Orders filled the same day received 


Eyes sent on memorandum 


eye selection 


Liberal assortment of either glass or plastic 


Samples accurately matched 


through the mail 


Superior quality eyes—Finest workmanship 


WRITE FOR FREE COLOR CHART AND SIZE GUIDE 


( serving Mager and Gougelman, ine. 


ofes 
30 NORTH MICHIGAN AVENUE + CHICAGO 2, ILLINOIS 


DETROIT * CLEVELAND * KANSAS CITY * MINNEAPOLIS * NEW ORLEANS © ST. LOUIS 
NEW YORK * BOSTON * BUFFALO © PHILADELPHIA * PITTSBURGH * WASHINGTON 


The Berman Metal Locator 


An electromagnetic detecting device that quickly 
and accurately locates metallic foreign bodies, in- 
cluding magnetic intraocular foreign bodies. Metal- 
lic fragments are readily detected from a satisfactory 
distance through intervening bone, tissue and fliuds. 
Probing or physical contact with the foreign body is 
not required for detection. 

The thin sterilizable probe provides preoperative 
localization, ‘‘pin-point” accuracy within the incision 
and postoperative check. 

Lends precision to foreign body surgery and greatly 
reduces surgical trauma. 


BERMAN LABORATORIES 


534 West 42nd Street New York 18, N.Y. 


GILL MEMORIAL EYE, EAR 
AND THROAT HOSPITAL 


Announces to the Profession 
TWENTY-SEVENTH ANNUAL 
SPRING CONGRESS 


in 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 
April 5 to April 10, 1954 


GUEST SPEAKERS 


Alson E. Braley, M.D. 
Webster H. Brown, M.D. 
Louis H. Clerf, M.D. Philadelphia, Pa. 
Lewis L. Coriell, M.D. Camden, N. J. 
Winchell McK. Craig, M.D. Rochester, Minn. 
Edwin B. Dunphy, M.D. Boston, Mass. 
John Foster, M.D Leeds, England 
Victor Goodhill, M.D. Los Angeles, Calif. 
Paul R. Hawley, M.D. Chicago, II. 
Hayes Martin, M.D. 

Wright H. Langham, M.D. 

John M. McLean, M.D. . 
George R. Merriam, Jr., M.D. New York, N.Y. 
Roger S. Mitchell, M.D. Trudeau, N. Y. 
George W. Murgatroyd, Jr, M.D. Baltimore, Md. 
C. Stewart Nash, M.D. Rochester, N. Y. 
Donald F. Proctor, M.D Baltimore, Md. 
Baltimore, Md. 
Boston, Mass. 
Boston, Mass. 
Philadelphia, Pa. 
Detroit, Mich. 
Pittsburgh, Pa. 


lowa City, lowa 
Baltimore, Md. 


M, Elliott Randolph, M.D. 
John R. Richardson, M.D. 
Charles L. Schepens, M.D. 
Edmund B. Spaeth, M.D. 
H. Saul Sugar, M.D. 
Harvey E. Thorpe, M.D. 


For Further Information Write: 
Superintendent, Box 1789 Roanoke, Virginia 
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THE LYLE MAJOR 
AMBLYOSCOPE 


(Standard Model) 


Incorporating the proven features of 
previous Synotype apparatus with the 
suggestions of Mr. Keith Lyle, the 
Lyle Major Amblyoscope is 


The Most Advanced British Orthoptic Apparatus Produced 


Specially manufactured to meet the demands of present day technique, the Lyle Major 


Amblyoscope, Standard Model, incorporates the following improved features : 


1, Elevation and Depression Device . Hinged Mirrors and Reflectors 10. Concealed wiring 

2. Increased range of Duction Control . Noiseless Slide Carriers 11. Separate electrical circuits to each 
optical tube 

Improved hand flashing switches 


13. Provision for automatic moving 
5. Transparent breath shicld . Large, easily visible scales Picture attachment 


3. Non-slip Duction Locks . Supported main roller bearings and 12. 
4. Increased Hyperphoria Movement increased mechanical strength 


Specialists in Orthoptic Equipment including : 


MOORFIELD'S SYNOPTOPHORE + HESS SCREENS . CHEIRO-~ 
SCOPES « WORTH'S 4 DOT TEST « DIPLOPIA GOGGLES « ROTA} 
TING E TEST « MADDOX HANDPRAME « MADDOX WING TEST 
BAR READERS ETC 


of England 63, WIGMORE STREET, LONDON, W.1 


SOLE AGENTS IN U.S.A. CURRY & PAXTON INC. (D) 101 PARK AVENUE, NEW YoRK 17. TEL: LEXINGTON 2-7842 
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ARTIFICIAL EYES 


Individually Created 


Davin A. GROSSBERG INC. 


133 EAST 58th STREET 


WICKERSHAM MEDICAL BLDG 


THANK ME FORTHE 
THINGS YOU DONT SEE a 


4 
Eyes In The Back Of Their Head??? 


Such a condition could have its advantages—-but 
persons shouldn’t see things behind them in the 
surface of their glasses—their eye lashes, eye- 
brows, etc. MAY-O-LITE coated lenses will help 
eliminate annoying “GHOST” reflections of things 
behind a person. 


Complete Your Professional Service By Adding 


The Best in Sight 
MAY-0O-LITE 


Lew Reflection Coating 


MAY RESEARCH, INC., Box 1181, Minneapolis 1, Minn. 


NEW YORK 22, N.Y 


POSTGRADUATE COURSE 


and 


SUMMER CONVENTION OF THE 
COLORADO OPHTHALMOLOGICAL 


SOCIETY 
at the 
UNIVERSITY OF COLORADO 
MEDICAL CENTER 
Denver, Colorado 
July 26, 27, 28, 29, 1954 


The program will consist of lectures, semi- 
nars and demonstrations of interest to both the 
specialist and the practitioner caring for Eye 
Diseases. 


Registration will be open to all members 
of the Society and qualified physicians on a 
limited membership basis. Tuition $40.00. 

Plan now to attend and combine an intensive 
review of advances in this specialty with your 
summer vacation. 


Complete program and details will be mailed 
upon request addressed to: 


Director of Graduate and Postgraduate 
Medical Education 
University of Colorado School of Medicine 
4200 East Ninth Avenue 
Denver 20, Colorado 
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JUMBO 
+++ for the smooth transition of continue 
unintectupted vision... 
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115 Fulton Street 


venience to outline our superior service plan. 


MAX ZADEK, INC. 


established 1904 


Do you dispense glasses? 


We are one of the oldest, and most reputable wholesale opti- 


cians in the east, serving the discriminate ophthalmologist. 


An inquiry from you will bring a representative at your con- 


New York 38, N.Y. 


BASIC COURSE IN ORTHOPTICS 
FOR TECHNICIANS 
Sponsored by the 


American Orthoptic Council 
May 17 to July 3, 1954 


At the Department of Ophthalmology 
College of Medicine 
State University of lowa 


Demonstrations by 


For Applications and further information 
write to 
Hermann M. Burian, M.D. 
Department of Ophthalmology 
University Hospitals 
lowa City, lowa 


Outstanding Faculty 


Reg. U.S, Pat. On. 
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Didactic Lectures and Practical | “® 


FAST LESTRA-LITE 
SERVICE 


Night Driving Demands 


ile 


lens 


OPHTHALMIC LENS COATING 
“There IS a Difference” 


Reflections from eye-glass surfaces are most distracting 
while driving at night. Light reflected between the front 
and back lens surfaces and between the cornea and lens 
surfaces intensifies the glare of oncoming headlights, re- 
ducing the driver’s visual discrimination. For easier, 
safer night driving, always prescribe Lestra-Lite. 


Origin of Ghost Images in a Myopic Eye 


Reduction of reflection at these surfaces..... effectively subdues 


ghost images on retina 


turned postpaid same day 


Lenses processed and re- 


as received. 


| Write for half-coated Lestra-Lite Sample and Literature. 


-Paciele Universal Products CORPORATION 


158 Vista Avenue - Pasadena 8, Calif. 
130 Bush Street * San Francisco 4, California 
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OPHTHALMIC INSTRUMENTS 
OF PRECISION 


15 WIGMORE STREET, 
LONDON, W.1I. 
ENGLAND. 
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A. M. A. 


ARCHIVES OF 


the 


OPHTHALMOLOGY 


“up to date” 


A timely publication on the latest developments 
and techniques of Ophthalmology. 


Read clinical reports, original papers by 
foremost authorities . . . book reviews, 
abstracts, news and comment 


A special journal for the medical 
profession covering diseases of the 
eye, its relation to general health, 
techniques and corrections .. . 


A.M.A. archives of Ophthalmology 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET © CHICAGO 10, ILLINOIS i 


Please enter a subscription to A.M.A. archives of OPHTHALMOLOGY for one year. 


[] I enclose $.. } Please bill me 


NAME 


ADDRESS 


$12.00 YEARLY $13.00 FOREIGN $12.40 CANADIAN 
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For Trial Frame Stereoscopic Cards 


The Lenscorometer by GUIBOR 
originated by Austin Belgard 


for 
suring vertex 
tance of trial lens 


and patient's ylasses 


Use of Lenscorometer in all cases of 
aphakia, + OR corrections of four 

Can be used with the Stereocampimeter, Synopto 
scope, Rotoscope and similar instruments; also with 
true translation of prescription. regular stereoscope. For adults and children, 


Each $11.75 Set $4.75 


diopters or more—a necessity to insure 


SIMPLIFIED ASTIGMOMETER 


(Lebensohn) 


PLASTIC 
WASHABLE 
“NO COMPUTATION REQUIRED” 


CAN BE USED AT 10 OR 20 FEET 


Send for Literature 


EACH $9.75 


(Actual size 134” x 14”) 


OPHTHALMIC 
OPTICIANS 
SERVICE 


DISPENSING SERVICE 


109 N. Wabash, at Washington \oO Medical Center Office: 
9th Floor STate 2-5362 1920 W. Harrison St., at Ogden 
CHICAGO, ILL. (Formerly Belgard, Inc.) CHICAGO, ILL. 
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THOSE FIRST SEX QUES- 
TIONS 

For the parents of very young 

children 

questions of 


ing 
ones 


THE STORY OF LIFE 
For boys and girls ten 
of age 


young 


human parents. 36 


Also. . 


Cuantity 
quoted on 


prices 


request 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street 
Chicago 10, il. 


come to 


BOOKLETS 


@ FOR YOUNG PEOPLE 


Parents will find the help they are seeking in this modern series 


of pamphlets by the late 


For girls of 
Thetr 
morrow 


Answers to the grop 44 pages 


the littlest 
pages. 25 cents 
IN TRAINING 
For 
interpreting 
them how the development 
plants and letic and other 


age 25 
ere 0 pages. 25 cents 


years thelr 


telling 


HOW LIFE GOES ON 

high school 
as mothers of to 
25 cents a 


adolescent 
in terms of 
achievements 


Dr. Thurman B. Rice 


THE AGE OF ROMANCE 
For and women 
problem as 
sexes 44 


age young men 
dealing with the 
unit for both 


pages 25 cents 


boys of high school age 


25c¢ each 
Set of five 


in file case, $1.25 


ath- 


@ FOR ADULT READING 


SEX EDUCATION FOR THE PRE- 
SCHOOL CHILD 
By Harold E 

Read 12 pages 15 

SEX EDUCATION FOR THE TEN 
YEAR OLD 
By M 
cents 

SEX EDUCATION FOR THE ADO- 
LESCENT 
By George W 
Landis. 18 pages 


and Katherine 


cents 


Jones 


Marjorie Bolles. 12 pages. 15 


Corner and Carney 


15 cents 


THE FACTS ABOUT SEX 
By Audrey MeKeever To be 
parents or children 16 pages. 20 
ANSWERS TO PRACTICAL QUESTIONS 
ON MENSTRUATION 
By Margaret Bell. & pages 


read by 
cents 


15 cents 


SEX EDUCATION FOR THE MARRIED 
COUPLE 


By Emily Hartshorne Mudd, 12 


15 cents 


SEX EDUCATION FOR THE WOMAN 
AT MENOPAUSE 
By Carl J. Hartman. 12 
cents 


Set of 5 titles as above, 50 cents 


GETTING READY FOR MARRIED LIFE 
By Howard Dittrick. 28 pages. 20 cents 


pages 


pages 15 


MORE HELP FOR CHILDLESS 
COUPLES 
By J. D 8 pp. 15 cents 
THE WORD YOU CAN'T SAY (MAS.- 
TURBATION) 
By Hannah 


Wassersug 


Lees, 8 pages. 15 cents, 
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. » » SIGN OF OPTICAL PROGRESS 


Titmus Corrected Curve Lenses incorporate 
all the newest feature of modern lens design . . . 
for accurate interpretation of your Rx. 

Why be satisfied with less? 

Specify TCC... 


From your Independent Supplier. 


OPTICAL COMPANY, INC. 


PETERSBURG, VIRGINIA 
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RAPID ACTION 


RAPID RECOVERY 


A TIME SAVER IN CYCLOPLEGIA AND MYDRIASIS 


A new, virtually non-irritating cycloplegic-mydriatic compound with 
marked advantages in rapidity of action (30-60 minutes), depth of depression of 
accommodation, and promptness of recovery ... 12-24 hours without amiotic... 


Now... Council Accepted 


Hydrochloride 
brand of CYCLOPENTOLATE hydrochloride 
Effective in cases of darkly pigmented eyes normally refractory to cycloplegics,, CYCLOGYL 
Hydrochloride does not appreciably affect intra-ocular pressure, and may be used with safety in 
all age groups. It “may successfully replace, or will certainly be a useful adjunct, to the use of 
homatropine and even atropine for routine office refraction.”” 


Write for literature 


CYCLOGYL (Hydrochloride) Available in 0.5% and 1.0% Solution, in 15 cc. Bottles; 1.0% Solu- 
tion, in 2 cc. Bottles 


Schiffjelin z Eo. »y Pharmaceutical and research laboratories since 1794 


18 Cooper Square, New York 3, N. Y. 


1, Gettes, B. C., and Leopold, I. H.: A. M. A. Arch. of Ophth, 49:24 (Jan.) 1953. 
2. Stolzar, I. H.: Am. J. Ophth, 36:110 (Jan.) 1953. 


RAPID ACTION 
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OPTICAL COMPANY, INC. 


MANUFACTURER © 


89 Allen Street * Rochester 6, N. Y. 


Branch Offices: NEW YORK + CHICAGO 
PHILADELPHIA + LOS ANGELES 
CINCINNATI 
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LENSES HAVE NO HEMS 


Little girls grow into bigger girls, 
but when they do, dresses are not 
necessarily destined for discard. You 
can let out a hem or open a seam and 
get more length or width. 

But when little eye sizes grew into 
big ones, it was a different story. 
Lenses have no hems. 

Then came Kurovas in their big, 
new 54x57 m/m King size. Here was 
the answer, for King size corrected 


Kurovas have more glass than ordi- 


nary lenses. There’s more room for 
the layout man when dealing with 
upsweep shapes, large modern eye 
sizes and decentration problems. 
Fewer prescriptions have to be labo- 
ratory ground when large Kurovas 
are used and doctors get better serv- 
ice and the benefits of fine factory 
finished curves. 

Kurovas are made big enough for 
modern styling. 
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